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Abelia  triflora  72 
Acakthaceje  188,126,128,130,158,159 
183,185,186,189,213 
Acantheaa  190,191 
Acanthospermae  58 
Achillea?  102 
Achlamydeous  40 
Achmandra  30 
Acmena  10,11,12,14,15 

 parviflora  15 

 floribunda  15 

15 
59 
95 
60,61 
225 

140,127,130,133 
214 


•  (9  elliptica 


Actinoteae 
Adenostemma 
Adoxa 
iEgialitis 

/TCg  1 C  E  R  A  C  E/F. 

iEgicerse 
iEgiceras  majus 
iEginetia 

 Indica 

 pedunculata 

3£ginetiea? 
(.ffinanthe  crocata) 
/Enothera  biennis 
iEschenomene  aspera 
iEschynanthus 
■         —  ramosissima 
(jfEthusa  cynapium) 
Aganosma  Roxburghii 
Agapetes 

 arborea 

Agerateffi 
Ageratum 


conyzoides 


Ainea 
Ainsliffia 
Aizoon 
Ajugoideae 
AlangiejE 

Alangium  decapetalum 
Alateae 
Alcinaceae 
Allacia 
Allamanda 
Alstonieae 
Alstonia  scholaris 
Amarantacese 
Amberboa  105  indica 
Ambrosiea? 
Ammeneae 
Ampelideae 
Araphirhapis 
Anacyclus  Pyrethrum 
Anadendron  Candolianum 
Anagallis 
Anaphalis 
Andrographidea? 
Andrographis  lobelioides 

 paniculata 

Andromidea? 
Andromida 
 lanceolata 


141 
176,179 
178,180 
180 
179,180 
55 
22 
114 
181 
182 
55 
163 

117,118,119 
119 

95 
95 
108 
45 
106 
40 
221 
1,64 
1,2 
58 
40,41 
29 
161 
162,163 
162,163 
40,41,43,222 


Andromida  symplocifolia 

Androsace 

AnechmatacantheaB 

Anethum 

Angeliceae 

Angelica 

Angiospermffi 

Anguria 

Aniseia 

 calycina 

Anisochilus  carnosus 
Anisomalis  Malabarica 
Anoplanthus 

 uniflorus 

Antennariese 

Antennaria 

Anterrhinidese 

Anthemideee 

Anthemis  Pyrethrum 

Anthopterus 

Antirrhinum  glaucum 

papilionaceum 


119 
136 
190 

58 
57,58 
55 
59 
30 

204,205 
208 
222 
221 
179 
180 
103 
103 
193 
102 
92 
119 
194 
194 
193,194 
172 
171,172 
62 

190,191 
59 
104 


Asclepias  Syriaca 
Asperifoliea 
Asperula 

 cynanchica 

 littoralis 

 longiflora 

Asperula  odorata 
Assafbetida 
Asterace* 
Astereee 
Aster 
Asterinea? 
Asteroideas 
Asteromaea 
Astianthus 
Athroisma 
Aulaya 

■  squamosa 


Antirrhine® 
Antoniea? 
Antonia  Griffithii 
Anthrophyllum 
Aphelandrese 
Apleurospermse 
Aplotaxis  gossipina 
ArocYNACEiE  160,128,129,146,148,153 
158,161,162,164,166,167,168,170,172 

273 

74,125,156,164 
169 
147 

60,52,53,61,62,68,69 
53,61,62 
61 
122 
121 
139 

polycephala  139 
200 

201,202,203,205 


Apocyneas 
Apocynum 
Aquifoliacea? 
Araliaceae 
Aralia  Kleinii 

 nudicaulis 

Arbutes 

Arctostaphilos  Uva  ursi 
Ardisieffi 
Ardisia  139,140 
Argyreias 
Argyreia 
  acuta 


108 
100 
57,59 
53,60 
97 
92 
164 
136 
103 
190,191 
191 
189 
121,122 
121,122,123 
123 


 cuneata 

 elliptica 

 festiva 

 pomacea 

  sestosa 

 speciosa 

Armerias 
Arnica  montana 
Artichoke 
Artimesia 

 Chinensis 

 Indica 

 sternutatoria 

Artocarpus  integrifolia 
AscLEPiADEiE  164,125,128,129,131,157 
158,160,161,166,167,169,201,210,230 
Asclepias  167,168,169 


202,203 
203 
201 
203 
202,203 
208 
203 
201 
225 
92 
91 
92,102 
92 
92 
92 
65 


164 

208 
82 

82,83,84 
82 
82 
83 
54 
87 
96 
96 
96 

94,96,108 
97 
184 
97 

179,180,191 
180 

Aurantiacea?  149 
Avicenniea?  212,213,214,215,216 
Avicennia  alba  217 

 officinalis  216,217 

 tomentosa  216,217 

Axanthes  79 
Azalea  pontica  122 
Azimaceze  156,125,127,129,228 
Azima  156 

  tetracantha  157 

Azorelleae  59 
Baccharidse  97 
Barleriese  190,191 
Barleria  involucrata  191 
Barringtoniaceae  150 
Barringtonie*  19,6,7,20 
Barringtonia  acutangula  19,20 

 (S.)  racemosa  19 

Bassia  143,150 

 butyracea  143 

 latifolia  143 

 longifolia  143,144 

Bastard  Cedar  77 
Batatas  204,205 
Batatus  esculentus  201 
Bauera  50 
Bsea  hygrometrica  182 
Belladonna  197 
Benincasa  31  cerifera  27 
Benthamea  fragifera  69 
Berberales  121 
Berthelotia  98 
Beslerieae  181 
Betonica  220 
Bicornes  112 
Bidens  101 
Bidentese  101 
Bigelowia  73 
Bignonal  alliance  158,183,192 
Bignoniace^e  25,40,126,128,158,172 
179,181,183,185,186,187,189,213,227 
Bignonia  amffina  185 

 quadriloeularis  184 

 radicans  183 

 Xylocarpa  185 
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Bignoniales  121 

Blainvillea  99 

Blepharsipermum  97 

Blepharis  Boerhaavifolia  191 

Blinkworthia  203 

Blumea  98 

Bolivaria  158 

Borniera  106 

Borrageo)  209,210 
BoRRAciNEi'E  208,126,129,130,132, 153 
158,198,201,209,214,219,220,226,227 

Borreria  7:5 

Bouchea  Hydrabadensis  217 


Campaxclace* 
Campanulinea: 
Campbellia 
 aurantiaca 


Brachylepis  nervosa 
Brachyramphus 
Breweria 

  Roxburghii 

Bridgesia 

Brunoniaceee 

Bryonia 

 alba 

 amplexicaulis 

 deltoidea 

 dioica 

 epigasa 

 Garcini 

—  Hookeriana 

  laciniosa 

 leiosperma 

 Mysorensis 

  rostrata 

 scabrella 

 tubiflora 

 umbellata 


Bryonopsis 
Bryophyllum 
Buchanania 
Buchnerea? 
Buddleiea? 
Buddleia  discolor 
Buneum  Bulbocastanum 
BuphtbalmeiB 
Buphthalmum 

Bupleurum  59,  rotundifolium 
protractum 


2:i0 
107 
201,207 
201,202,208 
46 
109 

26,28,29,30 
26,30 
30 
30 
26,30 
30 
29,30 
30 
30 
29,30 
30 
30 
30 
31 
30 
30 
46 
16 

193,194 
193,194 
194 
54 
99 
99 
58 
58 


Cacteae 
Cactus 

 cochinillifer 

 Dillenii 

 opuntia 

Coelospermae 
Caesuliete 
Cajaputi  oil 
Calceolariese 
Calimeris 

Callicarpa  Wallichiana 
Callistephus 
Callitrichineae 
Calonyction 
Calophyllum  17, 
Calosanthes 

 Indica 

Calotropis 

 gigantea 

  procera 

Caluna  vulgaris 
Calyciflora; 

 Epipetalro 

Calyptranthis  cordifolia 

Campanales 

Campanula 

 Alpbonsii 

 fulgens 


48,47,51,53 
49,50 
50 
50 
49,50 
57 
99 
8 
193 
96 
217 
96 
21,24 
205 
18 
184 
185 
167 
168,169 
168 
121 

40,41,123,150 
52 
16 
121 
111,112 
113 
112,113 


Walkerii 


Campy  losperinae 
Canscora 

  alata 

Canthium  parviflorum 
Capparidea; 

CaPRIFOLIACEjE 


Caprifolia 
Capsicum 

■  fastigiaturn 

Caralluma  attenuata 

Cardoon 

CarduaeetE 

Carduinere 

Carduus 

Carey  a 

  arborea 

Carica  34,  Papaya 
Carissa 

  carandas 

 paucinervia 

Carissece 

Carlinea? 

Carpesium 

Carthamea? 

Carthamus 

 tinctorius 

Caryophylleae 
Caryophyllus 

 aromaticus 

Casalea 

Cassytha  filiformis 

Catalpea? 

Caucalideae 

Caucalineae 

Celastrinese 

Celsia 

 Coromandelina 

Centauries 

Centrantiiera  hispida 

Cephalandra 

Cephalantheae 

Cephalidea? 

CeramospertB 

Ceratophyllese 

Ceratosanthes 

Ceratostema 

Cerbera 


111,109,110,113,115 
109,112 
179, leO 
1-0 

57 

173,174,175 
174,175 
76 
43,140 
69,2,53,60,64,68,70 
73,74,-4,116,150 
70 


 mangas 

Cercodeeto 
Cereus 
Ceropegia 
Cestrum 
 edulis 


197 
198 
169 
91 
92 
105 
92.105 
19,20 
20 

35,36,37 
161,171 
161 
163 
162,163 
104 
103 
105 
105 
91 

14,39,40,41,43 
7,9,10,11,12,14 
14 

53 
63 

183,184 
58 
57 
147 
191 
194 
92,105 
194 
31 
78 
78,79 
58 
21 
30 

117,118 
162,166 
161 
24 
48 

167,169 
196 
167 
105 
193 
40,43 
39,40,41 
163 


Chamajpeuce 
Cbeloneaj 
Chenopodeae 
Chenopodiaceae 
Chilocarpus  Zeylanicus 
Chionanthea;  125,131,152,153,156,166 

Cbionantbus  154 

 axillaris  154 

 dichotoma  155 

Cbirita  182 

Chironieaj  174 

Chlorea?  174 

Chondrospermum  153,155,158 

 smilacifolium  154,155 

Choripetalum  139 


Christisonia 

 calcarata 

Chrysanthellum 
Ch  rysan  the  mete 
Chrysanthemum 

 Indicum 

Cliryseis 
Chrysocomete 
Chr)'sophyllum 
Cichorium 

 Endiviva 

 Intybus 

Cicindea  fasti^iata 


179,180 
180 
101 
102 
102 
92 
67 
97 
143 
107 
91 
91 

174,175 

Cichoracea;  93,94, 107,10*,110 

Cicuta  virosa  55 
Cinarocepbala;  93 
Cinchonace.*  72,53,54,70,74,75,78 
116,121,161,163,170,171.172 
Cinchona  19, 72,76, >5, 143,1  4?, 154, 161 

 bidentata  83 

Cinchonads  7:J..-  ]. -2,-3 

Cinchonales  121 
Cinchonea;  73,74,78 
Cinchonine  76 
Cinera  Cardunculus  91 

 scolemus  91 

Circiea:  22.21 
Circasa  cordata  23 

 alpina  23 

 lutetiana  23 

Cirsium  105 
Citrullus  26,28,29,30 
Cleghornia  163 
Clematis  53 
Clerodendron  158,213 

 Siphonanthus  217 

Cneorum  46 
Cnicus  92 

 benedictus  92 

Coccinea  29,31,32 
 Indica 

Coffeacete  78,172 
Coffees  73,7-1.7- 
Coleus  '.'-.'1 

 aromaticus  221,218 

Combretaceae  1,7 
Combretum  1 

 ovalifolium  16,17 

Composite  74,78,84,86,87,89,90,91,92 
93,100,108,109,110,112,17-.  1-    .  S 
Congea  216 

  azurea  216,217 

 tomentosa 

 velutina 

 villosa 


Conium  maculatum 
Conopholis 

 Americanus 


216 
216,217 
216 
55 
179 
180 
158 


Contortece 
Convolvclaceye  200,126,129,130,166 
196,198,199,201,202,203,204,209,210 
226,227 

Convolvulus  207 

 rufescens  208 

Conyza  9? 
Conyzea?  97 
Cordia  209,210,211,214 

 Chamissoniana  210 

 Gerascantha  210 

 Myxa  211 

Cordiacea;  126,166,201,20S,209,210 
Cordiese  208 
Coreopsidete  101 
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Coriales  43 

Coriandra  30 

Coriandreae  57,58,60 
Coriandrum  58,        Sativum  57,60 

Coriariaceae  46 

Coriarieae  43 

Cornaceje  68 

Corne®  1,2,64 

Cornus  1,64 

Cornus  macrophylla  69 

  suiceca  69 

Corolliflor2e  123,124,127,131,150 

Corymbiferae  93 

Costae  52 

Crassulaceae  46,47 

Cremocephalum  103 

Crescentiaceae  126 

Crescentiese  183,184 

Cressa  207 

 Indica  208 

Crossandra  axillaris  191 

Crossostephium  102 

Cruciferae  43,178,222 

Crucinella  maritima  82 

Crusea  rubra  81 

Crypotolepis  166 

 Buchanani  230 

 grandiflora  169 

Cryptostegia  grandiflora  168,230 

Cucumis  26,31 

 acutangulus  26,29 

 colocynthis  26,30 

 Hardwickii  26 

 melo  26 

 ovifera  27 

 psudo-colocynthis  26 

 trigonus  32 

 ulilissimus  26 

Cucurbita  29,31,32 

  asperata  30 

 citrullus  27,30 

 hispida  27 

 maxima  27,32 

  pepo  27 

CucuRBiTACEiE  24,25,26,27,28,29,34 
37,38,100 

Cucurbitales  40 

CucimBiTEAE  30,27,28,29 

Cuminum  58,        cyminum  57 

Cumineae  57,58,59 

Curvembryosae  40,43,47 

Cuscuta  201,207 

 hyalina  208 

  arabica  203 

Cuscuteae  126,166,203 

Cyanopis  95 

Cyathocline  98 

Cymaria  220 

Cynanchum  167,169 

 ovalifolium  168 

Cynareae  92,93,94,104,108 

Cynoctonum  167 

Cynoglassum  210 

Cystanche  179,182 

 lutea  180 

Cyrtandraceae  128,131,133,180 

Cyrtandreaj  180,181 

Cyrtonerna  30 

Datura  195,196,197 

 fastuosa  198 

Daucineae  57  60 

Daucus  58,       Carota  57'60 

Decalepis  Hamiltonii  230 


Decaneurum  95  Endopogon  versicolar  191 

Decumaria  21  Enhydra  101 

Dentilla  erecta  112  EpacrideaB  121 

Deutzia  20,21,51  Epaltes  98 

DiapensiacefB  126,136  Epicorollae  Corisantherae  62 

Dichrocephala  98  Epigynse  124 

DicleptereEe  190,191  Epigynous  120 

Dicleptera  bivalvis  191  Epigynum  163 

Diclidospermae  58  Griffithanum  164 

Dicoma  106  Epilobium  21,22 

 lanugenosa  108  Epiphegus  179,180 

Didyinocarpus  182  Americanus  180 

 Griffithii  182  Epithema  133 

 ovalifolia  131  Ceylanica  182 

 tomentosa  182  Eranthemere  190,191 

Digitaleae  193  Erechthiteae  103 

Diospyros  145,146  Erianthera  lobelioides  191 

 cordifolia  146,147  Erica  121,122 

 glutinosa  146  Ericaceae  116,117,119,120,121,122 

 montana  146  123,181 

Dilleniaceffi  117  Erigeron  96 

Diplopappus  96  Erycibe;e  129,130,226,227 

Dips  aceje                      86,84,89,109  Erycibe  130 

Dipsacus  fulonum  86   paniculata  227 

 Leschenaultii  86  Eryngieae  59 

Disaspidospermas  59  Erythropalum  30 

Dogbanes                  166,170,171,173  Escalloniaceee  117 

Dolomiasa  104  Eschseholtzia  67 

Donatea  50  Escobedieae  193 

Doronicum  104  Ethulia  95 

 Arnottii  104  Euanthemideae  102 

 Candolianum  104  Eubignoniaceae  183,184 

 Lessingianum  104  Eucalyptus  resinifera  8 

 Wightii  104  Eueugenia  13,17 

Dubyaea  108  Eugenia  7,8,9,10,11,12,13 

Drymaria  42,43   acris  7,8,11,12,13 

Dysophylla  stellata  82  (J.)  alba  14,17 

Ebenace*:     125,127,129,130,142,145   (S.)  alternifolia  16 

146,148,149,150,152,166,227   (J.)  amplexicaulis  14 

Ebermaiera  glauca  191  (S.)  androsaemoides  16 

Eccremocarpus                181,183,185   angustifolia  14 

Ecbaliam  30  (S.)  Arnottia  17 

Ecdysanthera  163  (J.)  aquea  14 

Echenais  106  (S.J  balsamea  16,17 

Echiales  121  bifaria  9,14,17 

Echial  alliance  158  bracteata  13 

Ecliinops  104   (A.)  bracteolata  15 

Echinopside®  104  buxifolia  14 

Echiteae  162,164   (S.)  calophylifolia  17 

Echites  163  capitellata  18 

 caryophyllata  163   (S.)  caryophyllea  15 

 costata  163  (A.)  claviflora  15 

Echmatacanthea?  190  (S.)  cordifolia  16 

Eclipta  99   (E.)  codyensis  13 

 erecta  91   Cylindrica  14 

Eclypteas  99  cymosa  16,17 

Ecostatae  59   (S.)  densiflora  16 

Ehretiaceee                126,201,208,209   (J.)  formosa  9,14 

Ehretia                     209,210,211,214   fruticosa  16 

 buxifolia  210  (S.)  grandis  17 

 serrata  211  (A.)  grata  15 

Ehretieae  208   (J.J  Hemispherica  14,18 

Elatineae  40   (S.)  inophylla  17 

Elephantopeae  95  (S.)  Jambolana  16 

Elephantopus  95   (J.)Jambos  14 

Elaterium  27,31  (A.)  lanceolata  15 

Ellertonia  163  (J.)  laurifolia  14 

Embelieee  139   laurina  18 

Embelia  139  (A.)  leptantha  15 

 ribes  139  (E.)  Mabasoides  13 

 robusta  139  (J.)  Malaccensis  14,18 

Emilia  104  Michelii  13 

Endive  91  (E.)  Mooniana  13 


vi 
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Eugenia  (J.)  Munronii 

14 

Galium  rigidum 

83 

(S.)  Myrtifolia 

15 

 vernum 

83 

  (S.)  Neesiana 

15 

Gardenieffi 

73,74,78 

 (A.)  oblata 

15 

Gardneria 

171,172 

 (S.)  Odorata 

16 

Gardneria  Wallichii 

172 

 (S.)  Oleina 

15 

Gartna;ra  Walkerii 

172 

 (S.)  operculata 

10,17 

Gastonia 

62 

 (J.)  pauciflora 

14,18 

Gaultherea 

121,122 

 Pimenta 

11,12,13 

 Leschenaultii 

123 

 (S.)  polyantha 

17 

 procumbens 

121 

 (J.)  polypetala 

14,15 

Gaylussacia 

117,118 

 (J.)  purpurea 

14 

  dependens 

117,118 

 (S.)  reticulata 

16 

Gendarusseoj 

190,191 

 (E.)  Rottleriana 

13 

Gendurussa  Tranquebarensis  191 

 (S.)  rotundifolia 

17 

Gentian  ace£ 

173,128,177 

 (S.)  rovoluta 

17 

Gentiana 

173 

 (S.)  rubens 

17 

  prostrata 

173 

 rubicunda 

15 

Gentianea?  126,129,160,166,167,170 

 (S.)  salicifolia 

16 

171,172,174,176,177,178,181,213,219 

 (E.)  subcordata 

13 

Geraniaceae 

45,46,54 

 (S.)  sylvestris 

15 

Gerardiere 

193,194 

 (J.)  ternifolia 

14 

Gerbera 

106 

 (S.)  tetragonum 

16 

Gereniales 

121 

(S.)  Toddalioides 

16 

Gesnerace*  126,128,136,176,177,179 

(S.)  Wallichii 

14,17 

180,181,182,183,213 

 (A.)  Wightiana 

15 

Gilibertia 

61,62 

(E.)  Willdenowii 

13 

 Nalagu 

61 

 (A.)  Zeylanica 

15 

 palmata 

61 

Eupatoriacece 

94,95,108 

Gisikia 

46 

Eupatorieoe 

95 

Glaphyria 

19 

Eupatorium  95,        Ayapana  92 

Glinus 

41,42,43 

Euphorbia  tortilis 

67 

 trianthimoides  41,42,43,44,45 

Euphorbiaceae  25.34,43,54,140 

Globularinece 

126 

Euphrasies 

193,194 

Glomerulus 

88,89 

Eumutisiece 

106 

Glossocardia 

101 

Eusenecioneee 

103 

Glossocarya 

213 

Euspermacocese 

78 

Glossogyne 

101 

EustryehnesB 

172 

Glossostigma  spathulatum 

194 

Euvernonieoe 

95 

Gmelina 

213,215 

Evolvulus 

207 

 Asiatica 

217 

 alsinoides 

208 

Gnaphaliea? 

102 

Exacum 

174 

Gnaphalium 

103 

 bicolor 

174 

Gomphosterama  Heyneana  222 

 Perrottetii 

174 

Gonolobeae 

168 

 Walkerii 

175 

Gonolobus 

167 

Fagrsea 

172 

GooDiNoviEa; 

113,109,110 

 Coromandeliana 

172 

Granate^: 

2,7,5 

Fagrareaceas 

172 

Grangea  68,       Madraspatana  92 

Fastidia 

19 

Gratiolere 

193,194 

Fevellea 

28 

Grewia 

1 

Ficoideje  39,40,41,42,43,46,47,49 

Grielium 

46 

Fig  marigold 

42 

GrifRthia 

79 

Filago  103,  prostrata 

103 

Gronovia 

29 

Finlaysonia  obovata 

230 

Grossulariae 

47,48,51 

Flaveriese 

101 

Grumilea 

79 

Florkeales 

43 

Guaicante 

145 

Foeniculum  59,        vulgare  57,59 

Guettardete 

73,78 

Fontanesia 

152 

Guizotia 

100 

Francoeuria 

99 

 oleifera 

91,100,108 

Fraxinea? 

153 

Gum  Ammoniae 

54 

Frivalia 

97 

Gustavia  specioso 

19 

Fullertonia 

96 

Gutta  percha 

143 

Fungi 

35 

Guttiferos 

19 

Fuschia 

22 

Gymnema 

167 

Gsertner® 

170,172 

  Decaisneanum 

131 

Galatella 

96 

 lactiferum 

167 

Galbanum 

54 

 — —  (P.)  sylvestris 

167,168 

Galenia 

228 

 tingens 

168 

Galiace^e 

80,74,216, 

Gymnopctalum 

31 

Galium 

74,81,83 

 Ceylanicum 

31 

 asperifolium 

84 

 Wightii 

31 

 boreale 

84 

Gynura 

103 

 Mollugo 

83 

Halorageae 

23,21,22,24 

Haloragis  24 

Halenia  174 

 elliptica  174 

 Perrottetii  174 

Hamamelidaceaj  69 

Hamelia  77 

Hamcliea;  73,7.- 

Hapalosea  42,43 
Harveya  179,l-u,r.'l 

 Capensis  180 

Hedera  60,61,62 

 Helex  var  chrysocarpa  61 

Hedyoteaj  78 
Hedyotidece  73,74,78,112,171 

Hedyotis  Leschenaultii  t-0 

 umbellata  76 

Heliantheas  100 

Helianthus  tuberosus  91 

Helianthus  101 

Helichryseaa  103 

Heliclirysum  103 

HeliopsideEe  100 
Heliotropea?  208,209,210,214 

Heliotropium  Indicum  210 

 linifolium  132 

 Zeylanicum  211 

Helosciadium  59 

Hemiadephis  polysperma  191 

Hemidesmus  indicus  162,168 

Hemigymnia  215 

HemimerideiB  193 

Henbane  1H7 

Heracleum  55,58 

 rigens  57,59 

Heterochffita  96 

Heterodendron  46 

Heterophragma  184 

Heterospermeoe  59 

Hewitia  207 

  bicolor  208 

Hieraciece  108 

Hieracium  108 

Hippocrateacea?  142 

Hippuris  24 

Holarrhena  antidysenterica  162 

Holmskioldia  220 

Holostium  43 

Hopea  151 

Hoslandia  220 

Humbertia  203 

Humeriacese  149 

Huntera  Roxburghiana  163 

Hyobancheae  179,180 

 sanguinea  180 

Hydrangea:  20,21,51,70 

Hvdrocaryes  23,21,22 

Hydrocotyleae  57,59 

Hydrocotyle  55,59 

 polycephala  57,59 

Hydrolea  201 

 Zeylanica  199 

Hydroleace*:  198,126,129,130,196 
Hydrophyllaceas  126,198,209 

Hygrophileas  190,191 

Hymenodictyon  76,77 

 excelsum  76,77 

 obovatum  77 

 utile  77 

Hyobanche  176,179,180 

Hyoscyamus  194,197 

Hyoseridere  107 
Hypogynous 

Ichnocarpus  frutescens  162 
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Ilicine/e  125,127,129,146,147,151,152 

156,166 


Ilex 

 aquifolium 

 denticulata 

 Gardneriana 

 Wightiana 

Illecebraceae 
lllecebreae 
Inulese 
Ipecacuana 
Ipomeea 

 obscura 

 racemosa 

 Turpethum 

Isanthera  perraolis 
Isertieae 
Isnardia 
isonandra 

 Candolliana 

 Percha 

Isotoma  longiflora 
Ivy 
Ixeris 
Jambosa 

—  aquea 

 vulgaris 

  Malaccensis 

 densiflora 


147,148,149 
147 
147,149 
147 
147 
40 

40,41,43 
99 
76 

202,203,204,205 
203,204 
207 
201 
182 
78 
22 
143 
144 
143 
110 
60,62 
107 

7,9,10,11,12,14,17 
14 
14 

9,14,18 
17 
79 
79 
200 


Lasianthus 
Latana  Indica 
Lathrsea 

squamaria 


Jackia 
Jackiaceffi 
Jacquemontia 
Jasmines  125,127,129,151,152,153155, 
156,157,158,161,167,185,227,228 
Jasminum  152,157,158,159 


 attenuatum 

 auriculatum 

 brevilobum 

 Gardnerianum 

 gracile 

 grandiflorum 

 rigidum 

 officinale 

 Sambuc 


Jerdonia  Indica 
Jossinia 

 Indica 

Jurinea 

Jussiasa 


 repens 

Kalanchoe  floribunda 

 grandiflora 

 heterophylla 

Karivia 

Kentrophyllum 
Klugia 

 Notoniana 

Knoxia 


corymbosa 


160 
153,159 
159,161 
159 
160 
158 
.153,161 
153,158,159 
15S 
182 
10,12,14 
12,18 
106 
21,22,37 
22 
47 
48 
47 
30 
105 
180 
182 
73 
80 


Labiate  218,126,128,153,201,209 
210,214,219,220,222,223,227 
93,94,106,192 


Labiatiflorje 
Labordia 
Lactuca 

  glabra 

  Heyneana 

 sativa 

Lactucarium 

Lagascea 

Lagenaria 

 vulgaris 

Lappa 
Laserpitieae 


971 
107 
107 
107 
91,107 
92 
86 
29,31 
26,33 
106 
58 


Lathrffiero 

Lavandula  Burmanni 
Lecythedese 
Leea 

Legendrea 
Leguminosae 
Lentibularie^e 


79 
217 
179 
180 
179 
222 
6 
61 
203 

43,140,189 
132,126,128,129,130 
131,133,136 

222 


Leonotis  nepetifolia 
Leontopodium 
Lepidagathis  cristata 
Leptadenia 
Leptospermece 
Lettsomia 

 aggregata 

Leucas 

 urticsefolia 

 Zeylanica 

Leucomeris 

Leycesteria  70,  formosa 
Ligularia 

LlGULIFLORiE 

Limnanthemum 

 cristatum 

Limnophila  hypericifolia 
Linaria  ramosissima 
Linociera 

 intermedia 

 Malabarica 

Lippa  nodiflora 
Loaseae 

Lobeliaceje  109,89,110,111,113,117 
Lobelia  111 

 aromatica  111 

 excelsa  111 

 infesta  110 

 longiflora  110 

 Nicotianifolia  111 

 trichandra  111 

 Tupa  110 

LoGANiACEiE  170,70,73,74,126,128.129 
148,153,156,158,160,166,167,172il73 
Loganie?e  126,172,173 
Lonicera  71 

 corymbosa  71 

 Leschenaultii  71,72 

 ligustrina  72 

 mollis  71,72 

Loranthaceae  63,64,65,68,83,176 
Loranthi 
Loranthus 


103 
191 
167 
7,8 
202,203 
208 
221 
222 
222 
106 
72 
104 
93,94,107 
174 
174,175 
131 
194 
154,155 
155 
154 
214,217 
22,38 


Euphorbia? 
■  lageniflorus 

loniceroides 
•  obtusatus 

sctirrula 


64 

1,63,64,65,66,6" 


Loxonia  acuminata 

Luculia 

Ludwigia 

 parviflora 

Luffa 

 acutangula 

 amara 

 Bindaal 

 Kleinii 

 pentandra 

 tuberosa 

Lycium  Europffium 
 Indicum 


67 
66 
67,68 
68 
63 
182 
76 
21,22 
22 

26,28,31 
26,31 
26,31 
26 
31 
31,32 
31 
198 
198 


Lysionotus  ternifolia 

Lythrareffi 

Maba 

 buxifolia 

 Neilgherrensis 

Machlis 

Mackaya 

Macleania 

Madacarpus 

Madaractis 

  glabra 

 pinnatifida 

 polycephala 

 scabra 


Lycopersicum  194,195,195 

 esculentum  196,19b 

Lygodysodeaceas  54 
Lygodysodea  73,79 
Lysimachea  132,135,136 

 Clementsoneana  136,137 

 deltoidea  137 

 Leschenaultii  136,137 

182 
7 
146 
13,146 
147 
102 
30 
119 
104 
104 
104 
104 
104 
104 
83 
91 
131 
139,141 
38 
3 
3 
16 
62 
203 
203 
1,2 
168 
168 
'  171 
102 
8 
100 
100 
100 
1,7,138 
149 
48 
30 
7 

9,18 
40 

173,174 
173 
79 
111 
40 

41,42,43,46 
191 
194 
97 
105 
222 
107 
108 
95 

184,185 
143,144 
143,144 
144 
144 
144,145 
40 
62 
172 
172 


Madder 
Madia  sativa 
Mresa  Indica 
Maaseee 

Malisherbiaceae 
Malope 
Malvaceae 
Mangifera 
Maralia 
Marcellia 
Maripa 
Marlea 

Marsdenia  tenacissima 

 tinctoria 

Mascarenhasia 
Matricaria 

Melaleuca  7,8,  leucadendron 
MelampodieaB 
Melampodinea? 
Melampodium 
Melastomaceee 
Meliacese 
Melocactus 
Melothria 
Memecylese 
Memecylon 
Menisperrnaceae 
Menyantheas 
Menyanthes 
Mephitidia 
Merciera 

Mesembryanthemeae 
Mesembryanthemum 
Meyenia  Hautayniana 
Micrargeria  Wightii 
Microglolossa 
Microlonchus 
Micromeria  biflora 
Microrhynchus 

 sarmentosus 

Mikania 

Millingtonia  iiortenses 
Mimusops 


Elengi 
hexandra 
Indica 

R-oxburgiana 


Minuartieae 
Miquelia 

Mitrasachme  173, 
Mitreola  paniculata 


India 


viii 
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Modecca  37,38,30 

Mollugineae  42 

Mollugo  41,42,43 

Momordica  27,29,30 

 charantia  31,32 

 elateriura  30 

 monadelpha  27 

Monardeas  221 

Moncnteles  98 

Monetia  1-57 

Monocarpece  59 

Monochlamydeae  40,124 

Monopetala;  149 

Monosis  95 

Monospermy  59 

Monotheca  226 

Monoxora  7,12,  spcctabilis  18 

Moonia  100 

Moorcroftia  203 

Morinda  77,  bracteata  80 

 tinctoria  76 

Morindete  78 

Mukia  29,30 

Mukia  scabrilla  32 

Mulineae  58 

Mulgedium  108 

Mungie  cadumbffi  77 

Mungoose  76 

Munjieth  83 

Munjista  83 

Muricia  31 

Musstenda  frondosa  80 

Muticiacea?  94,106,108 

Mutisieai  106 

Mycropyxis  136,137 
Myoporacero  126,213,214,217 

Myoporum  acuminatum  213 

 congestuin  213 

Myrcia  10,11,12,15 

 acris  12,13 

 pimentoides  12 

Myriaetis  97 

Myrianthus  29 

Myriogyne  102 

 minuta  92 

Myriophyllum  24 

 intermedium  24 

Myrsiniace;e  67,137,125,127,130 
131,136,138,140,142,215,216,228 
Myrsineae  43,66,140,141,199 

Myrsine  137,139,140 

 Africana  138 

 floribunda  138 

 bif'aria  139 

Myrtaceje  6,1,2,3,4,5,7,8,12,19,20,21 
22,47,138,150 

Myrtales  1 

Myrtese  7,8,11,12 

Myrtinece  6 
Myrtus  1,4,7,8,9,10,12,13,15 

 androsajmoides  16 

 capensis  8 

 communis  7,8,12 

 pimenta  12,13 

 spectabilis  7,8,12 

,  tomentosa  8,12,18 

 Zeylanica  15 

Nardostachys  85,  Jatamansi  85 

Nassauviaceoe  94 

Nasturtium  34 

Nauclea  78 

 cordifolia  77 

  parviflora  79 


Nelitris  7,12 

12,18 
190,191 
221 
•>■>•> 

221 
46 
31 
27,28 
195,196 
194 
3,195 
198 
3 
40 
3 
126 
153 
104 
108 

Nuytsia  64 
Nyctagineae  40,41,43,74,83,222 
Nyctanthes  157,158,159 
 arbor- tristis  158 


 paniculata 

Nelsoniea; 
Nepeta  Malabarica 

 leucophylla 

Nepetere 
Neuradeae 
Neurospermum 
Nhandirobeae 
Nicandra 
Nicoliana 

  multi  valvis 

 Tabacum 

Nigella 
Nitrariaceae 
Nolana  paradoxa 
Nolanacea; 
Notela?a 
Notonia 

grandiflora 


Ochuacese 

Ocimoidere 

Oiospermum 

Olacinea? 

Olea 

 dioica 

 Europasa 

 glandulifera 

 linocieroides 


46,21!) 
221 
95 
149 
154,155 
155 
154 
155 
131,154,155 


Oleace*  151,124,125,127,129,131,146 
148,152,153,155,156,157,158,166,167 
196,201,227 

Oleineae 
Oleraceae 
Oligolepis 
Oligopholis 
 tubulosa 


Onagrarijs 
Onobroma 
Opercularieoe 
Ophelia 
 affinis 


131,153 
40 
94,97 
176,179 
180 
21,7,22,23 
105 

70,73,74,7879 
173,174,175 
175 


 alba  175 

  cordata  175 

 Dalbousiana  175 

 Lawii  175 

 purpnrascens  175 

 tricliotoma  175 

 umbellata  175 

Ophiorrhiza  Mungos  76 
Ophioxylon  Serpentinum  162 
Opium  85,197 
Opoponax  54 
Opuntia  48 
Orchideoa  169,177 
Oreoseris  106 
Orobanchace*  176,126,1 28,129,130 
177,178,181,191,192,213,219,222 
Orobanchere  177,178,179,180,182 
Orobanche  176,177,178,179 


Epithymum 
Nicotians: 


Orlhospermffi 

Orthospermous 

Orygia 

 trianthemoides 

Ourari 

Oxycoecus  macrocarpus 
 palustris 


180 
179,180 
57 
58 

42,43,44 
45 
171 
119 
119 


Oxystelma  esculentum  167 
Ozodia  58 

 faeniculacea  57,60 

Pajderiea:  73,78,79 
Paederia  foetida  79,82 
Pajanelia  Rhecdii  1~5 
Pamphiliacea?  151 
Panax  62 

  quinquifolium  60 

Papaveracece  178,226 
Papaw  33,34,35,36 
Papayacex  33,34,38,47 
Paratropia  61,62,  venulosa  62 
Parnassia  51 
ParonychiacEjE  39,40,41,42,47 
Paronychieae  40.41 
Parsouiea:  162,163,164 
Partheniea:  100 
Passifloreae  37,25,25, 34,33,39,47 
Passifiora  laurifolia  39 

 laurma  38 

 Leschenaultii  38 

 minima 

 Molucana  38 

 Nepalensis  38 

 suberosa  3;, 3!' 

 Walkerii  39 

 quadrangularis  39 

Pastinaca  55,5? 

 ligusticifolia  59 

Pedalium  186,  murex  1?7 
P/:daliace^  186,126,128,158,183,185 

189 

Pediculares  191 
Pedicularis  Zeylanica  194 
Pekunkie  29 
Peplidium  humifusum  194 
Pepo  25 
Peponida  25,28 
Peponifera;  25,26 
Pergularia  169 

 odoratissima  10~ 

Periploca  169 

 grseca  230 

Periploceos  161,164,165,166,168,230 
Personate®  192 
Petiveraceae  40,43 
Peucedaneae  57,58.59 
Pharbitis  204,205 
Phelipaea  179,180 

 ramosa  176. 180 

Philadelphacece  150 
Philadelphe*  20,1,6,7,21,22,51 
Philadelphus  51 
Phillyria  152 

 latifolia  152 

Phlomis  221 
Physalis  196 

 angulata  198 

 Peruviana  196 

Phytocrene  62 

 gigantea  62 

39,40,43,46 
107,122 
108 

Pieridium  sativum  91 
Pimenta  7,12,13,15 

 acris  13, IS 

  vulgaris  13,18 

Pimpinella  53,55. 59 

Pinguicula  vulgaris  131 
Piperaceae  21 
Pladera  175 


Phytolacceae 
Picris 

  hieracioides 
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Pladera  pusilla 

PlANTAGENACEjE 

Plantaginea? 
Plantago 

 Asiatica 

Ispaghula 


175 

232,127,228 
126,129,199 
223,227 
223 
223 

Platystemma  violoides  la2 
Pleurospermss  59 
Pluchea  98 

 Indica  108 

Plumbaginaceje  224,127,223,227,228 
Plumbagines  126,129,199,223,227 
Plumbagea?  225 
Plumbago  224,225,227 

 Europasa  225 

 rosea  225 

 Zeylanica  224,225,226 

Plumeriese  162,163 
Podostemmeae  21 
Pogostemon  rotundatum  222 
Polemoneacea:  126,166,173,198,201 
Polycarpeae  40,42,43,44 
Polycarpea  corymbosa  44,45 

 diffusa  44 

 spicata  44 

Polygaleae  40 
Polygoneae  39,40,43 
Pomaceoe  3,7,12 
Porana  201,202,207,226 

 racemosa  201,202,208 

 volubilis  201,202,208 

Porophyllea?  101 
Porophyllum  101 
Portulaca  41 

 oleracea  43 

 quadrifida  43,45 

PoRTULACACEAE  39,40 

Portulaceae  40,41,43,47,48,136 

Potalieae  126,154,171 

Prasies  221 

Premna  213,215 

 latifolia  217 

Prenantb.es  107 
Primulaceje  135,67,83,125,127,130 
132,136,137,138,140,199,223 

Primula  135,136,140 

Primulea?  140 

Prinos  147,148,149 

Prostanthereae  221 

Proteaceae  64,65 

Prunella  vulgaris  222 

Prunus  3 

Psiadia  97 

Psidium  7,10,12 

Psychotria  79 

 ambigua  80 

 barbiflora  82 

Pterygospermae  58 

Ptychotis  55,59 

 ajowan  57,59 

Pulicaria  99 

Punica  3,4 

Putorieaa  78 

Pylogyne  29,30 

Pyrethrum  102 

Quamoclit  204,205 

Quinine  76 

Ramphicarpa  longiflora  194 

Ranales  121 

Randiea  78,79 

 dumetorum  76 

Ranunculaceas  3,63,140 

Ranunculus  53 


Relhaniece  103 

Rhamnal  Alliance  150 

Rhamnea?  147 

Rhantarium  99 

Rhinacanthus  communis  191 

Rhinanthidea?  193 

Rhipsalis  48 

Rhizophorea;  1,140,214 

Rhizophora  140,141 

 corniculata  140 

Rhododendron  121 

 arboreum  122,123 

 campanulatum  122 

 lepidotum  122 

 ponticum  nobile  122 

Rhodorese  121,122 

Rhynchocarpa  30 

Rhynchospermae  58 

Rhynoglossum  obliquum  182 
Rivea  201,202,203,204 

 ornata  208 

Riviniaceae  40 

Rondeletieas  78 
Rosacea?  3,7,43,45,46,140 

Rostratae  58 

Rubia  72,83 

 angustissima  83 

 cordifolia  83 

 munjista  83 

 noxia  83 

 Relboun  83 

 tinctoria  83 

Rubiacea?  43,53,70,72,74,78,83,112 
115,117,140 

Rudbeckiea?  100 

Ruellieae  190,191 

Rutales  121 

Rynchospermum  96 

Sagapinum  54 

Salicareae  21 

Salpiglossidea?  193 
SaLVADORACEjE  127,129,227 

Salvadora  arborea  229 

 biflora  228 

 capitata  228 

 Indica  228,229 

 paniculata  228 

 persica  228,229 

 Stocksii  229 

 Surinamensis  228 

Salvia  critica  218 

 lanata  222 

Samara  lreta  139 

Sambucea?  68 

Sanicula  55,59 

 elata  57,59 

Saniculeae  57,59 

Santalaceae  65,69 

Santia  79 

Sapiglosseae  193 

Sapota  142,145 

 Acras  143 

 Elengoides  131,143 

SAPOTACEiE  142,125,127,129,131,137 
138,145,146,148,150,152 

Sarcocphalese  87 

Sarcostemma  vimenale  167 

Sarsaparilla  168,210 

Satureiea?  221 

Saussurea  104 
Saxifrages  50,20,21,47,51,53,70 

Scandex  53 

Scandicineae  57,58,60 


Scasvolacese 
Scasvola 

 Bela  Modagam 

 Plumieri 

  Taccada 


Schizocarpum 
Scliizostigma 
Schrebera 
Sohreberea? 
Sciodaphyllum 
Scleranthaceae 
Sclerantheae 
Sclerocarpus 
Scorzonerea? 

Scorzonera  107,  deliciosa 
Scrophulariacea?   126,129,130,131,1 33 
173,176,177,179,183,189,191,192,194 
195,196,199,218,219,227 


113 
114 
114 
114 
114 
31 
30 

157,158,159,185 
185,189 
61,62 
40 
40,43 
100 
107 
91 


Scrophularieoe 
Scutellaria 
 violacea 


Seeamonea? 
Secamone  emetica 
Sedum  acre 
Selaginea? 
Selerineae 
Semicarpea? 
Senecio 
Senecionea? 
Senecionidea? 
Serpicula 
Serratuleos 
Sesamea? 
Sesamopteris 
Sesamum 

 Indicum 

 luteum 

 prostratum 

Seseli 
Seselineae 
Sesuviaceae 
Sesuvium 
Shuteria 
Sibthorpieaa 
Sicydium 
Sideritis  canariensis 
Sideroxylon 

 attenuatum 

Siegesbeckia  99,  orientalis 


191 

219 
222 
168 
168,169 
47 
126 
58 
227 
104 
103 

94,100,108 
24 
106 

172,182,186 
187 

186,187,189 
187,188 
188 
187 
59 
57,59 
42 

40,41,42,43 
207,208,226 
193,194 
30 


218 
142 
145 
108 
40,41 
40 


Silenaceae 
Sileneae 

Solanacete  194,126,129,130,136,153 
161,166,167,173,176,191,192,195,196 
199,201,209,219,220 


Solanales 
Solanea? 

 vera? 

Solanum 

 Dulcamara 

 indicum 

 Melongena 

 pesudoquina 

 trilobum 

 tuberosum 

Sonchus 

 oleraceus 

Sonneratia 
Spathodea 

 adenophylla 

Sphenodesme 

 barbata 

Spermacocea? 


calyptera 


124 
196 
194 

195,196,197 
197 
197 
196,198 
197 
197 
197 
107 
91 
7,12 
185 

183,184,185 
216 
217 

73,78,81,82 

82 
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Spbairantbus 


amaranthoides 


Spba;romorpba;a 
Sphenanthe 

SpHENOCLEACEJE 

Sphenoclca  pongatium 

 Zeylanica 

Spii>elieaj 
Spilanthes 
 oleracea 


Spiraea 
Stacbydea; 
Stapeliea: 
Staticere 
Statice  Arabica 

 Stockii 

Stellacere 
Stellatoe 
Stellates 
Stemodia  viscosa 
Stenactis 
Stereospermum 

 (B.)  cholonoides  184, 165 

Streptocarpus  Rexii  182 
Streptocaulon  calopbyllurn  230 

 extensum  230 

 tomentosum  230 

179 
191,194 


97,98 
98 
102 
30 
115 
116 
115 

120,171,172 
101 

91 
3 
221 

16G,1C7,1G8,169 

225 

224,225,228 
225 
70 
74,75 
80,81,82,83 
194 
97 
184 


Striga 


Orobanchoides 


S3trobilantb.es  sessilis 

Strychnea; 

Strychnos 


191 
126,172 
171,172 
171 
171,172 
171 
171 
109,110 


 nux  vomica 

 potatorum 

 Tieute 

 toxifera 

Stylidiea; 
Styracace/e  125,145,146,149,150,151 
Styraceas  127,129,149,151 
Succory  91 
Surianeae  40,45,43 
Suriana  46,  maritima  46 
Suttonia  divaricata  138 
Swertiene  174,175 
Symphorema  66 
 polyandrum  216,217 


Symphoremea: 
Symplocese 
Symplocos 


Syringa 

Syringeoj 
Syzygere 
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INDIAN  BOTANY. 


LXIIL— ALANGIEjE. 


A  small  order  of  Indian  shrubs  but  whose  place  in  the  series  of  orders  seems  still  uncer- 
tain. DeCandolIe  who  established  the  order  on  the  single  genus  Alangium,  but  afterwards  add- 
ed Marlea,  placed  it  between  Mclastomaceae  and  Philadelpheae  near  Myrtaceae,  which  ar- 
rangement we  adopted.  Bartling.  however,  does  not  approve  of  this  station,  but  does  not  propose 
any  other,  merely  placing  it  for  the  present  along  with  several  other  orders,  the  places  of  which 
are  in  his  opinion  equally  uncertain,  at  the  end  of  his  arrangement.  Lindley  refers  it  to  his 
alliance  Mt/r/ales  in  his  polypetalous  epigynous  group,  thus  associating  it  with  nearly  the  same 
orders  that  DeCandolIe  does,  but  places  it  between  Combrefaceae  and  Rhizophoreae  in  place  of 
between  Melastomaceae  and  Myrtaceae.  Meisner,  the  latest  writer  on  the  subject,  thinks  it  ap- 
proaches tnore  nearly  to  Co'neae  than  to  Combrefaceae  and  accordingly  refers  it  to  Jussieu's 
class  Epipetolne  Of  these  several  proposals  the  last  seems  the  nearest  correct,  since  they  more 
nearly  associate  in  the  character  of  their  ovary,  fruit  and  albumenous  seed,  with  Cornus  and 
Loranthus,  than  with  either  Combretum  or  Mi/rtus,  but  with  which  it  is  desirable  they  should 
remain  associated  on  account  of  their  numerous  petals,  that  being  the  character  of  the  group  in 
which  they  are  arranged. 

The  order  consists  of  deciduous  shrubs  or  small  trees,  with  alternate,  exstipulate,  glabrous, 
entire  leaves  without  pellucid  dots,  much  resembling  those  of  some  species  of  Grewia,  with 
axillary  congested  largish  white  flowers  and  eatable  fruit. 

"  Calyx  campanulate,  5-10  toothed.  Petals  as  many  as  the  segments  of  the  calyx,  linear, 
reflexed  :  aestivation  twisted.  Stamens  long,  exserted,  once,  twice,  or  four  times  as  many  as 
the  petals:  filaments  distinct:  anthers  introrse,  two-celled,  often  sterile.  Ovarium  globose, 
cohering  with  the  tube  of  the  talyx  ;  (-2  celled  :  ovules  solitary,  pendulous  :  style  1,  subulate, 
expanded  at  the  base  into  a  thick  coloured  fleshy  disk  covering  the  top  of  the  ovary  :  stigma 
dilated  Barry  (balausta)  oval,  cohering  with  the  tube  of  the  calyx,  and  somewhat  crowned 
by  its  limb,  fleshy,  slightly  ribbed,  1-2  celled:  endocarp  sometimes  osseous,  and  separating 
from  the  sarcocarp  like  a  putamen  Seeds  solitary,  pendulous.  Albumen  fleshy.  Embryo 
Straight  :  radicle  superior  :  cotyledons  flat,  foliaceous.  Trees.  Leaves  alternate,  exstipulate, 
entire,  not  dotted.    Flowers  few,  axillary,  fascicled,  shortly  peduncled." 
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Affinities.  These  as  will  appear  from  the  preceding  remarks  are  still  undetermined ;  their 
epigynous  flowers  and  numerous  petals  and  stamens  associating  them  with  Myrtaceae,  while 
their  few  celled  ovary  with  solitary,  pendulous  ovules  and  allmmenous  seed,  seem  more  justly 
to  refer  them  to  the  vicinity  of  Corneae  and  Capri foliaceae  (where  Meisner  has  placed  them) 
two  nearly  allied  orders. — Upon  the  whole,  I  think  we  may  conclude,  that  the  true  relations  of 
this  order  are  s<ill  unknown  but  that  it  is  conveniently,  if  not  correctly,  placed  in  its  present 
situation. 

Geographical  Distribution.  All  the  species  of  this  small  order,  3  in  number,  yet  known, 
are  of  Indian  origin  — two  species  of  Alangium  are  natives  of  the  Peninsula  and  both  found  in 
the  Carnatic.  DeCandolle  and  Lamark  have  added  a  third  which  however  does  not  seem  dis- 
tinct from  A.  decapetalum.  The  genus  Marlea  referred  here  by  DeCandolle  has  yet  only  been 
found  on  the  Himalayas  and  in  China. 

Properties  and  Uses.  Little  seems  known  on  this  head:  the  two  species  of  Alangium 
are  said  to  be  cathartic,  and  the  roots  aromatic.  Dr.  Royle  remarks  "  they  are  said  to  afford 
good  wood  and  edible  fruit."  The  first  of  these,  at  least  in  one  sense,  I  am  inclined  to  doubt 
as  1  have  never  seen  the  plant  larger  than  a  rather  large  shrub  so  that  whatever  the  quality  of 
the  wood,  it  must  always,  I  presume,  be  small.  Roxburgh  says  it  is  beautiful.  The  fruit 
however  are  edible  but  not  palatable  being  mucelagenous  and  insipid. 

EXPLANATION  OF  PLATE  96. 

1.  Alangium  hexapetalum,  flowering  branch— natural  4.  Ovary  cut  vertically,  showing  the  solitary  pendulous 
size.  ovule. 

2.  Dissected  flower,  showing  the  calyx  ovary,  a  petal,  5-  Ovary  cut  transversely,  one-celled — all  more  or  less 
stamen,  style  and  stigma.  magnified. 

3.  A  stamen  detached. 

LXIV.— GRANATE.E. 

The  most  eminent  Botanists  of  the  present  day  are  divided  in  opinion  as  to  the  propriety 
of  considering  this  a  distinct  order,  or  merely  a  section  of  Myrtacece.  Don.  DeCandolle,  and 
Martins,  view  it  as  a  distinct  order.  Lindley,  Arnott  and  iVleisner,  take  the  opposite  side  of  the 
question.  At  the  time  of  preparing  the  accompanying  plate  and  long  after,  when  writing  my 
account  of  Myriacece,  I  also  adopted  the  latter  view — circumstances  having  occurred  to  delay 
the  publication  of  that  article  I  have  been  enabled  to  reconsider  the  subject  and  review  afresh 
the  arguments  on  both  sides,  carefully  examining  the  structure  of  the  ovary  and  fruit  as  I  went 
along.  The  result  has  led  to  the  conviction  that  this  is  really  a  distinct  order.  I  should 
scarcely  I  think  have  come  to  this  conclusion  had  I  not  previously  ascertained  the  possibility 
of  carpels  having  their  position  reversed  in  the  ovary,  because  until  I  did  ascertain  this,  I 
could  not  understand  or  explain,  to  my  own  satisfaction,  the  appearances  which  sections  of  this 
ovary  presents  and  preferred  regaining  silent  to  giving  an  opinion  which  I  felt  myself  unable 
to  support.  Having  at  length  been  enabled  to  make  up  my  own  mind  on  the  subject,  I. 
shall  here  explain  my  views  and  contrast  them  with  those  of  my  predecessors  who  have  written 
on  the  subject.  As  the  main  object  of  the  strictly  Botanical  portion  of  this  work  is  to  explain 
the  principles  of  the  science,  I  trust  I  shall  be  excused  for  considering  somewhat  at  large  a 
question  on  which  the  sentiments  of  so  many  eminent  Botanists  are  divided.  I  regret  being 
unable  to  quote  professor  Endlicher's  opinion,  not  having  yet  received  the  part  of  his  genera 
Plantarum  containing  this  order.  The  following  extracts  will  place  before  the  reader  both 
sides  of  the  question  which  wholly  rests  on  the  views  each  author  takes  of  the  structure  of 
the  fruit.    Don,  the  original  proposer  of  the  order,  and  DeCandolle  describe  it  thus. 

"Ovary  cohering  to  the  tube  of  the  calyx  free  at  the  apex  many  celled.  Berry  apple- 
shaped  crowned  with  the  contracted  limb  of  the  calyx  ;  rind  thick,  covered  exteriorly  with  a 
redish  smooth  cuticle  with  shining  points,  spongy  within  ;  the  berry  when  ripe  bursting  irregu- 
larly.   Placenta  resembling  the  substance  of  the  rind  but  more  fleshy  and  succulent,  completely 
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filling  the  berry,  excavated  into  numerous  unequal  many'seeded  cells.  No  true  partitions,  but 
spurious  ones,  arising  from  the  substance  of  the  placenta,  of  variable  thickness  and  very  fragile"* 
or  as  explained  by  himself  in  English  "  a  fleshy  receptacle  formed  by  the  tube  of  the  calyx 
into  a  unilocular  berry  filled  with  a  spongy  placenta,  which  is  hollowed  out  into  a  number  of 
irregular  cells  in  which  the  seeds  are  placed,  the  dissepiments  being  nothing  more  than  thin 
portions  of  the  placenta.    Don.  Edin.  New  Phi.  Jour.  1826. 

"  Fruit  large,  spherical,  crowned  by  the  limb  of  the  calyx,  indehiscent ;  the  fruit  is  the 
tube  of  the  calyx  divided  horizontally  into  two  chambers  or  parts,  the  upper  division  5-9  celled, 
the  lower  division  3  celled  ;  the  dissepiments  membranous  separating  the  cells;  the  placentas 
of  the  upper  part  of  the  fruit  fleshy,  reaching  from  the  parietes  to  the  centre  ;  those  of  the 
lower  divisions  progressing  irregularly  from  the  bottom  of  the  fruit."  D.C.  prod. — Pg.  3. 

On  the  opposite  side  Lindley  examines  the  question  at  great  length  and  is  followed  by 
Arnott,  who  gives  a  more  brief  but  I  think  better  exposition  of  the  argument  on  this  side  than 
his  leader.    1  subjoin  both  in  full. 

"  The  fruit  of  the  Pomegranate  is  described  by  Gartner  and  DeCandolleas  being  divided 
into  two  unequal  divisions  by  a  horizontal  diaphragm,  the  upper  half  of  which  consists  of  from 
.5  to  9  cells,  and  the  lower  of  3  ;  the  cells  of  both  being  separated  by  membranous  dissepi- 
ments ;  the  placentae  of  the  uppej-  half  proceeding  from  the  back  to  the  centre,  and  of  the 
lower  irregularly  from  their  bottom  ;  and  by  Mr.  Don  as  a  fleshy  receptacle  formed  by  the 
tube  of  the  calyx  into  a  unilocular  berry,  filled  with  a  spongy  placenta,  which  is  hollowed  out 
into  a  number  of  irregular  cells.  In  fact,  if  a  Pomegranate  is  examined,  it  will  be  found  to 
agree  more  or  less  perfectly  with  both  these  descriptions.  But  it  is  clear  that  a  fruit  as  thus 
described,  is  at  variance  with  all  the  known  laws  upon  which  compound  fruits  are  formed. 
Nothing,  however,  is  more  common  than  that  the  primitive  construction  of  fruits  is  obscured 
by  the  additions,  or  suppressions,  or  alterations,  which  its  parts  undergo  during  their  progress 
to  maturity.  Hence  it  is  always  desirable  to  obtain  a  clear  idea  of  the  structure  of  the  ovarium 
of  all  fruits  which  do  not  obviously  agree  with  the  ordinary  laws  of  carpological  composition. 
Now,  a  section  of  the  ovarium  of  the  Pomegranate  in  various  directions,  if  made  about 
the  time  of  the  expansion  of  the  flowers  before  impregnation  takes  place,  shews  that  it  is  in 
fact  composed  of  two  rows  of  carpella,  of  which  three  or  four  surround  the  axis,  and  are  placed 
in  the  bottom  of  the  tube  of  the  calyx,  and  a  number,  varying  from  five  to  ten,  surround 
these,  and  adhere  to  the  upper  part  of  the  tube  of  the  calyx.  The  placenta  of  these  carpella 
contract  an  irregular  kind  of  adhesion  with  the  back  and  front  of  their  cells,  and  thus  give  the 
position  ultimately  acquired  by  the  seeds  that  anomalous  appearance  which  it  assumes  in  the 
ripe  fruit.  If  this  view  of  the  structure  of  the  Pomegranate  be  correct,  its  peculiarity  consists 
in  this,  that,  in  an  order  the  carpella  of  which  occupy  but  a  single  row  around  the  axis,  it  pos- 
sesses carpella  in  two  rows,  the  one  placed  above  the  other,  in  consequence  of  the  contraction  of 
the  tube  of  the  calyx,  from  which  they  arise.  Now,  there  are  ninny  instances  of  a  similar 
anomaly  among  genera  of  the  same  order,  and  they  exist  even  among  species  of  the  same 
genus.  Examples  of  the  latter  are,  Nicotiana  multivalvis  and  JYolana  paradoxa,  and  of  the 
former  Malope  among  Malvaceae  ;  polycarpous  Ranunculaceae  as  compared  with  Nigella,  and 
polycarpous  Rosaceae  as  compared  with  Spiraea.  In  Prunus  I  have  seen  a  monstrous  flower 
producing^  number  of  carpella  around  the  central  one,  and  also  in  consequence  of  the  situa- 
tion, upon  the  calyx  above  it;  and.,  finally,  in  the  Revue  Enci/clopedique  (43-762),  a  permanent 
variety  of  the  apple  is  described,  which  is  exactly  to  Pomaceae  what  Punica  is  to  Myrtaceae. 
This  plant  has  regularly  14  styles  and  14  cells,  arranged  in  two  horizontal  parallel  planes, 
namely,  5  in  the  middle,  and  9  on  the  outside,  smaller  and  nearer  the  top  ;  a  circumstance 
which  is  evidently  to  be  explained  by  the  presence  of  an  outer  series  of  carpella,  and  not  upon 


"  *  Ovarium  tubo  calycis  accretum,  apice  liberum,  multiloculare  *  *  *  Bacca  pomifnrmis,  limbo  tubuloso  den- 
tato  calycinn,  nunc  contracto,  coronata :  cortex  crassissimus,  extus  cuticula  lasvi  rubicunda  punctaia  lucida  vestitus, 
intus  spongioso-carnosus,  albus,  dein,  matura  bacca,  fissura  irregulariter  rumpens — Placenta  cortici  baccoe  subs- 
tantia simillima,  at  magis  carnosa  et  succulenta,  baccam  omnino  replens,  in  loculis  numerosis  polyspermis  inaequali- 
bue  reticulatim  atque  interrupte  excavata.  Dissepimenta  vera  nulla:  spuria  tamen  adsunt,  quae  e  substantia  placentas 
orta,  valde  sunt  fragilia,  et  crassitie  varia."    (Don.  1.  c.) 
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the  extravagant  hypothesis  of  M.  Fillette  de  Clermont,  who  fancies  that  it  is  due  to  the 
cohesion  of  3  flowers." — Lindtey's  Natural  System  of  Botany. 

"  This  genus  only  differs  from  the  other  Myrtaceae  by  having  two  verticels  of  carpels 
developed  instead  of  one,  and  perhaps  in  a  truly  wild  state  the  upper  or  adventitious  one  may 
occasionally  disappear.  The  inner  series  (or  those  at  the  bottom  of  the  fruit)  have  their 
placenta}  in  the  axis  ;  but  the  outer  series,  forced  to  the  top  of  the  fruit  by  the  contraction  of 
the  mouth  of  the  tube  of  the  calyx,  having  their  placentae  in  the  ovary  at  the  back  of  the 
inner  carpels,  exhibit  them  in  the  ripe  fruit  in  a  horizontal  position  on  the  upper  surface  of  the 
lower  cells." — Arnott  Encyclop.  Brit.  Ed.  7,  et  Prod.  Fl.  peninsula  I  Pg.  327. 

Premising  that  the  whole  controversy  turns  on  these  questions,  1st,  what  is  the  true 
structure  of  a  Pomegranate?  and  2d,  whether  the  difference  between  it  and  Myrtus  is  suffici- 
ent to  separate  these  genera  as  types  of  distinct  orders  ? 

I  shall  now  proceed  to  examine  these  conflicting  statements  and  endeavour  to  ascertain  on 
which  side  the  balance  preponderates  and  whether  indeed,  there  is  not  room  for  an  explanation 
different  from  any  of  these  yet  proposed. 

Mr.  Don's  description  of  this  fruit  on  the  strength  of  which  he  first  proposed  to  remove 
this  genus  from  Myrtaceae,  the  order  with  which  it  was  previously  as~  >  ik  ed,  as  a  disH  I  t 
family  appears  to  me  most  unphilosophical  and  altogether,  untenable  He,  as  I  understand, 
considers  the  fruit  a  one  celled  receptacle  the  centre  of  which  is  filled  with  a  spongy  placenta, 
round  the  surface  of  which  there  are  a  number  of  irregular  cells  occupied  by  clusters  of  ovules: 
but  he  does  not  tell  us  how  the  central  placenta  got  there  neither  does  he  account  for  the 
ovules  being  attached  to  the  parietes  of  the  cell  and  not  to  the  central  placentae. 

His  whole  description  in  fact  proves  that  it  had  been  drawn  up  from  inadequate  examina- 
tion and  that  he,  at  the  very  time  he  is  accusing  all  authors  of  overlooking  the  real  structure  of 
this  fruit,  totally  misapprehends  it  himself,  as  we  shall  by  and  by  see. 

DeCandolle  gives  a  more  correct  description  of  it  when  he  says  that  it  consists  of  two 
chambers,  the  under  3-celled,  the  upper  from  5  to  9-celled,  with  the  placentas  of  the  upper  cells 
reaching  from  the  parietes  to  the  centre  while  those  of  the  lower  division  proceed  irregularly 
from  the  bottom  of  the  fruit.  He  does  not  however  assign  this  peculiar  structure  as  his  prin- 
cipal reason  for  viewing  the  order  as  distinct  from  Myrtaceae,  but  has  recourse  to  others  in  my 
estimation  of  minor  importance. 

Lindley  conceives  that  there  are  two  rows  of  carpels,  three  or  four  of  which  surround  the 
axis  at  the  bottom,  while  the  remainder  surround  these  and  occupying  the  upper  part  of  the 
fruit  adhere  to  that  part  of  the  tube  of  the  calyx.  The  placentas  of  these  upper  carpels  he 
conceives  contract  an  irregular  kind  of  adhesion  with  the  back  and  front  of  their  cells.  The 
meaning  of  this  is  f.ir  from  being:  clear  to  me,  but  if  it  means  that  he  considers  the  placentas 
of  the  upper  as  well  as  the  lower  row  to  proceed  from  the  axis  towards  the  circumference  to 
which  last  they  contract  accidental  adhesions,  then  he  takes  an  erroneous  view  and  if  the 
examples  quoted  in  illustration  support  this  view,  they  are  not  in  point  as  regards  the  structure 
of  Punica. 

Mr.  Arnott  like  Lindley  views  the  fruit  as  consisting  of  two  rows  of  carpels,  an  outer  and 
inner,  the  former  of  which  he  thinks  may  be  adventitious.  To  understand  his  theory  we  must 
first  suppose  the  tube  of  the  calyx  spread  out  as  a  flat  surface  and  covered  with  two  circles  of 
carpels,  the  inner  next,  the  axis  and  the  outer  occupying  a  larger  circle  beyond.  That  the 
margin  of  the  calyx  then  contracts  so  as  to  turn  the  outer  series  over  the  inner.  According  to 
this  supposition,  the  attachment  or  base  of  the  placentas  of  the  outer  series  should  be  in  the 
circumference  and  the  apex  in  the  centre,  while  that  of  the  inner  should  be  in  the  opposite 
direction,  that  is,  have  the  base  in  the  centre  and  the  apex  towards  the  circumference,  an  expla- 
nation which  is  in  accordance  with  what  we  find,  except  in  so  far  as  it  does  not  account  for  the 
horizontal  partition  between  the  two  series,  nor  can  I  exactly  understand  on  what  ground  we 
are  warranted  in  assuming  that  the  outer  series  is  adventitious  and  the  result  of  cultivation,  as 
it  has  every  where  been  found  so  constant  in  all  circumstances.  But  be  that  as  it  may.  this 
theory  certainly  accounts  for  the  crossing  of  the  placentas  in  the  two  rows,  which  we  so  invari- 
ably find,  whether  correctly  or  not  cannot  be  determined  until  we  get  fruit  with  a  single  row  of 
carpels,  which  has  not  yet  been  found. 
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These  explanations,  which  I  venture  to  propose,  of  rather  obscure  descriptions  did  not 
occur  to  myself  until  after  I  had  formed  a  new  theory  of  my  own,  the  result  of  a  very  careful 
examination  of  the  ovary  in  all  its  stages  from  the  earliest,  up  to  the  period  of  impregnation.  At 
these  early  stages  when  the  whole  flower  has  not  yet  attained  half  an  inch  in  length  probably  a 
fortnight  or  more  before  expansion  I  invariably  find  two  rows  of  carpels,  one  inferior,  of  4  or  5 
and  one  superior  of  5-6  or  more.  In  the  lower  series  the  placentas  are  ranged  round  the  axis 
with  their  base  in  the  centre  and  the  apex,  which  is  free,  towards  the  circumference.  In  the 
upper  the  attachment,  or  base  of  the  placentas,  is  in  the  circumference  and  the  apex,  also  at 
first  free,  directed  towards  the  centre.  Between  the  two  rows  a  diaphragm  is  always  interposed. 
The  apex  of  the  upper  placentas  is  occasionally,  afterwards,  prolonged  and  contracts  adhe- 
sions to  the  axis. 

In  the  accompanying  figures  I  have  attempted  to  represent  these  views.  As  the  fruit 
advances  in  size  considerable  derangement  of  this  structure  progressively  occurs  which  is  apt 
to  mask  and  confuse  the  appearances  now  described. 

Having  previously  ascertained  the  occasional  existence  of  inversion  in  the  position  of 
carpels,  my  first  idea  was  that  such  an  inversion  took  place  in  the  upper  row.  This  view, 
which,  equally  with  the  preceding,  accounts  for  the  crossing  of  the  placentas  I  feel  inclined 
to  adhere  to,  though  I  confess  not  without  some  hesitation,  because  it  implies  a  complexity  of 
arrangement  rarely  met  with  in  tire  inimitably  simple  and  beautiful  operations  of  nature,  but 
I  think  it  as  difficult  to  imagine  the  nearly  equally  complex  and  inconceivable  operation  of  the 
folding  in  of  one  set  of  carpels  over  the  other,  which  the  explanation  of  Drs.  Lindley  and  Arnott 
demand,  while  my  explanation  has  the  advantage  of  at  the  same  time  accounting  for  the 
double  chamber  which  the  ovary  presents  from  its  earliest  stages,  and  renders  unnecessary  the 
doctrine  of  an  adventitious  verticel  of  carpels  which  for  the  present  is  mere  assumption. 

With  these  explanations  I  leave  the  question  of  structure  to  consider  the  one  pending  on 
its  determination,  viz.  whether  or  not  Granteae  ought  to  be  preserved  as  a  distinct  order  or  be 
reunited  to  Myrtaceael 

On  this  point  so  far  as  the  unvarying  evidence  derived  from  cultivated  plants  is  entitled  to 
carry  weight  on  a  disputed  point — and  which  I  presume  it  must  do  until  we  find  that  evidence 
invalidated  by  the  examination  of  others  growing  in  a  truly  wild  state — we  must  unquestion- 
ably, I  conceive,  adopt  the  views  of  those  who  urge  the  separation,  because,  the  complex  struc- 
ture, above  described,  being  constant  here  and  unknown  among  true  Myrtaceae,  we  have 
no  right,  in  the  total  absence  of  direct  confirmatory  evidence,  to  assume  that  a  part  is  adven- 
titious, merely  because  it  is  at  variance  with  our  ideas  of  what  should  be,  especially  while  we 
have  in  addition,  differences  in  habit,  in  the  formation  of  the  seed  (the  cotyledons  are  foliace- 
ous  and  spirally  convolute)  and  in  their  pulpy  envelope  still  further  to  confirm  the  correctness 
of  these  views. 

In  comiDg  to  this  conclusion  I  do  so  mainly  on  the  evidence  I  have  myself  adduced,  at- 
taching no  value  to  the  opinion  of  Mr.  Don,  which,  being  founded,  according  to  his  own 
showing,  on  most  erroneous  views  of  the  structure  of  the  fruit  does  not  merit  much  con- 
sideration. 

To  the  views  of  DeCandolle  more  importance  must  necessarily  be  attached,  as  the 
reasons  he  assigns  are  more  satisfactory,  though  I  do  not  think  he  has  awarded  sufficient  value 
to  the  very  peculiar  "  economy  of  the  fruit"  while  he  has  laid  too  much  stress  on  others  of  much 
less  note,  such  as  the  want  of  pellucid  dots,  the  absence  of  the  marginal  nerve  of  the  leaves  and 
the  pulpy  covering  of  the  seed  ;  thereby,  throwing  into  the  shade  the  true  essential  character 
of  the  order,  which  unquestionably  is  the  double  row  of  carpels,  with  the  upper  placentas 
parietal  and  crossing  the  lower  axillary  ones,  which,  if  I  have  rightly  accounted  for,  constitute 
this  a  truly  curious  and  unique  fruit. 

Affinities.  According  to  the  explanation  now  given,  the  affinities  of  this  order  remain 
to  be  determined,  no  known  order  presenting  a  similar  combination  of  structure.  But  adopting 
the  arrangement  of  Jussieu  and  DeCandolle,  the  one  followed  with  some  slight  modifications  in 
this  work,  we  can  scarcely  find  a  more  appropriate  station  for  it  than  the  one  it  now  occupies, 
though  but  remotely  allied  to  the  orders  among  which  it  is  placed. 
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Geographical  Distribution.  Found  widely  distributed  over  Asia  but  every  where  cul- 
tivated.   Arabia  is  however  supposed  to  be  its  native  country. 

Medical  Properties.  For  these  see  AJyrtaccae  the  order  under  which  I  at  first  included 
this  genus. 

EXPLANATION  OF  PLATE  97. 


1.  Putiica  granatum,  flowering  branch — natural  size. 

2.  Flower  and  ovary  cut  vertically. 

3.  Ovary  cut  transversely,  section  near  the  apex  of  the 
ovary;  apparently  the  section  seen  aud  described  by  Don. 

4.  Stamens. 

5.  A  young  fruit  cut  transversely,  showing  the  parietal 
attachment  of  the  upper  row  of  carpels. 

6.  A  seed  covered  with  pulp. 


7.  The  same  cut  transversely. 

8.  The  same  more  highly  magnified,  showing  the  spi- 
rally convolute  cotyledons. 

y.  A  longitudinal  section  of  the  seed  showing  the  em- 
bryo in  situ. 

10.  Cotyledons  unrolled — all  more  or  less  magnified- 
For  further  dissections  of  the  ovary  of  this  plant  see 
plate  <J7? 


LXV.-MYRTACEiE. 

This  is  a  large  and  very  natural  order,  especially  as  nbw  limited  by  the  exclusion  of  the 
albuminous  seeded  genera,  which  Lindley,  in  the  last  edition  of  his  natural  system,  has  kept  dis- 
tinct under  the  names  of  Bar  ring  tonieae  Lied.,  Lecythedere  Richard,  and  Philadelplteae  Don. 
To  this  arrangement  Meisner  objects,  and  recombines  the  whole  under  his  order  .Mi/rtineae, 
forming  tribes  of  those  groups  which  others  have  thought  ought  to  be  considered  distinct 
orders.  With  the  limited  means  I  possess  for  examining  this  question,  it  would  ill  become  me 
to  attempt  to  set  myself  up  as  umpire  between  such  accomplished  Botanists,  but,  I 
will  so  far  depart  from  the  arrangement  already  adopted  in  our  Prodromous,  as  to  follow  Lindley 
in  viewing  the  section  Barringtoneae  as  at  least  a  suborder,  on  account  of  its  very  remarkable 
seed  and  general  habit,  which  appears  to  distinguish  it  sufficiently  from  the  rest  of  the  order. 

I  have  at  different  times  befere  expressed  doubts  of  the  propriety  of  attaching  so  much 
importance  to  the  absence  or  presence  of  albumen,  until  we  have  attained  such  an  acquaintance 
•with  its  functions  in  the  vegetable  economy  as  might  enable  us  to  assign  a  uniform  value  to 
characters  taken  from  it,  and  would  not  therefore  now  insist  on  its  being  pressed  into  service 
unless  supported  by  other  characters.  On  these  grounds,  I  should  hesitate  to  separate  Philn- 
delpheae  the  habit  of  which  sufficiently  accords  with  true  Myrtaceae,  simply  because  of  their  al- 
buminous seed  and  leaves  without  dots,  but  as  they  besides  differ  in  the  aestivation  of  the  corolla, 
in  having  distinct  styles,  and  serrated  leaves,  all  of  which  are  absent  in  true  Myrtaceae,  there 
certainly  seems  much  reason  on  the  side  of  those  who  propose  their  separation,  at  the  same 
time,  it  is  quite  undeniable,  that  the  present  fashion  in  Botany  seems  to  run  too  strongly  in  that 
direction  and  that  we  are  but  too  apt  on  barely  sufficient  grounds  to  divide  families  that  might 
better  be  kept  together,  which,  as  in  some  other  instances,  may  perhaps  be  the  case  here. 

The  order  for  the  most  part  consists  of  trees  or  shrubs  with  opposite  leaves,  perforated 
with  pellucid  dots  and  abounding  in  fragrant  resinous  oil.  The  inflorescence  is  very  variable, 
often  axillary,  and  sessile  occasionally,  as  in  Syzygium,  forming  large  corymbose  cymes.  The 
flowers  are  usually  either  white  or  red,  seldom  yellow  and  never  blue. 

'c  Calyx  4-5-6-S-cleft,  the  limb  sometimes  cohering  in  two  portions,  sometimes  in  one  and 
then  falling  off  like  a  cap  or  lid.  Petals  perigynous,  as  many  as  the  segments  of  the  calyx  and 
alternating  with  them,  sometimes  slightly  united  at  the  very  base;  rarely  wanting:  aestivation 
imbricated.  Stamens  inserted  with  the  petals,  rarely  as  few,  sometimes  twice  as  many,  usually 
indefinite  :  filaments  either  all  distinct  or  monadelphous  or  variously  polyadelphous,  in  aesti- 
vation curved  inwards  :  anthers  ovate,  bilocular,  small,  bursting  longitudinally.  Ovarium 
cohering  with  the  tube  of  the  calyx,  formed  of  two  or  more  carpels,  the  dissepiments  rarely 
imperfect,  and  hence  I -to  15-celled  :  style  and  stigma  simple.  Placentas  in  the  axis  or  rarely 
parietal.  Fruit  dry  or  fleshy,  dehiscent,  or  indehiscent,  2-6-or  many  celled,  or  by  the  oblitera- 
tion of  the  dissepiments  1-celled.  Seeds  rarely  solitary  or  few,  usually  indefinite.  Albumen 
none.    Embryo  straight  or  curved  :  radicle  next  the  hilum  :  cotyledons  distinct,  or  sometimes 
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consolidated  into  one  mass  with  the  radicle. — Trees  or  shrubs.  Leaves  usually  opposite, 
entire,  and  with  transparent  dots,  sometimes  alternate,  rarely  serrated,  and  rarely  without 
dots." 

Affinities.  These  are  not  easily  defined,  for,  though  the  order  is  upon  the  whole  a  very 
natural  one  and  easily  recognized,  yet,  owing  to  the  great  variety  of  structure  which  its  different 
sections  present  it  is  not  easy,  in  many  cases,  to  mark  their  true  limits.  With  Pomaceae  it  is 
allied  through  JYelitris,  a  genus  having  a  5-10-celled  ovary  with  a  single  ovule  in  each  cell.  With 
Lythrareae,  Onagrariae,  Combretaceae,  Memecyleae,  and  Melastomaceae,  affinities  have  also  been 
traced,  but  these  do  not  seem  so  liable  to  be  mistaken.  DrfCaudolle  remarks  that  it  is  an  order 
easily  divided,  but  he  prefers  keeping  it  united.  It  differs  from  Rosaceae  in  the  adherent  calyx, 
the  united  carpels  and  solitary  style  ;  and  from  all  by  its  exstipulate  leaves  :  from  Lythrarieae 
by  the  calyx  cohering  with  the  ovary.  From  Combretaceae  by  its  many-celled  ovary  and  erect 
orhorizontal  not  pendulous  ovules  and  the  cotyledons  of  the  embryo  not  convolute, but  approaches 
through  Myrtus  spectabilis  which  has  a  one-celled  ovary,  and  Eugenea  arcis  and  Pimenta  which 
have  pendulous  ovules  :  from  Melastomaceae  by  its  filaments  neither  acutely  bent  nor  the 
anthers  received  into  cavities  under  the  divisions  of  the  calyx  and  the  form  of  the  anthers  : 
from  Memcyleae  by  its  many-celled  ovary  with  superpased  ovules,  not  one-celled  with  a  single 
row  of  ovules  surrounding  the  base  of  the  style  :  from  Onagrarieae  by  its  indefinite  stamens. 
Lastly  Myrtaceae  differ  from  all  their  allies  in  the  pellucid  dots  of  their  leaves,  in  habit,  and  in 
their  properties.  From  this  enumeration  I  agree  with  DeCandolle  in  excluding  Granateae, 
though  considered  so  nearly  related  that  many  Botanists  reunite  it  with  this  order :  Philadel- 
pheae  originally  referred  here  by  Jussieu  and  retained  by  Meisner,  is  also  separated  as  a  distinct 
order  by  DeCandolle,  although,  under  the  circumstances  mentioned,  it  must  be  very  nearly  al- 
lied. The  former,  as  already  shown,  is  justly  excluded  from  the  family,  and  the  latter  differs  in 
its  leaves  not  having  transparent  dots,  in  having  twisted  sestivation,  several  styles  and  albumin- 
ous seed  :  the  first  of  these,  absence  of  pellucid  dots  is  certainly  not  a  good  distinction,  since 
many  species  of  genuine  Myrtaceae  want  them,  but  the  others  are  generally  believed  to  supply 
valuable  ordinal  distinctions. 

The  order  is  divided  into  5  sections,  three  of  which  are  found  in  India  :  namely,  Leptos* 
permeae  with  a  many-celled  capsule  and  opposite  or  alternate  leaves,  which  are  usually  dotted— 
Myrteae  having  a  berry,  distinct  stamens,  and  opposite  leaves  which  are  usually,  not  always 
dotted  :  and  Barringtoneae  separated  if  not  as  an  order  certainly  as  a  good  suborder  by  having  a 
fleshy  one-celled  fruit,  albuminous  seed,  monadelphous  stamens,  and  alternate  not  dotted  leaves. 

The  order  still  requires  investigation  as  it  certainly  includes  some  anomalous  forms,  which 
may  perhaps  find  more  suitable  stations  in  other  orders. 

Geographical  Distribution.  The  geographical  range  of  this  order  is  very  extended,  but 
principally  confined  to  the  warmer  latitudes.  In  India  species  extend  from  the  most  southern 
part  of  Ceylon  northward  to  the  Himalayas  and  from  Malabar  eastward  through  all  the  intermedi- 
ate countries  to  China.  The  genera  best  known  in  Coromandel,  as  being  most  generally  met  with 
are  Syzygium,  and  Eugenia,  but  besides  these  we  have  the  Guava  ( Psidium J  generally  culti- 
vated;  the  Myrtle  ( Myrtus J  partly  cultivated  and  partly  a  native  of  the  higher  hills  ;  the  Rose 
apple  ( Jambosa J  usually  cultivated  but  also  a  native,  and  in  Malabar  Sonneratia.  This  last  and 
some  others  which  I  have  not  yet  seen  on  the  Eastern  coast,  render  it  probable  many  more 
will  be  found  when  the  western  jungles  have  been  better  explored.  To  the  Eastward,  several 
other  genera  are  found,  among  which  may  be  mentioned  Melaleuca,  Caryophyllus  (the  clove 
tree)  JYelitris  and  a  new  genus  Monoxem,  R.  W.  In  new  Holland  they  are  numerous. 
In  Africa  a  good  many  are  found  especially  in  Madagascar,  and  some  even  extend  as  far  south  as 
the  Cape  of  Good  Hope  where  three  species  are  described.  Tropical  America  may  however  be 
considered  their  principal  station,  as  there,  they  are  very  numerous  both  as  regards  genera  and 
species  :  one  only  is  found  in  Europe,  the  Myrtus  communis,  or  common  Myrtle,  now  to  be  met 
with  in  almost  every  garden  in  Madras,  a  fact  worthy  of  attention,  as  going  far  to  prove  that 
arboreous  plants  of  the  south  of  Europe  may  become  aclimated  in  even  the  South  of  India.  The 
Clove  and  Pimenta  or  Allspice  trees,  have  also  been  introduced  into  the  Courtallum  gardens, 
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and  Ceylon.  Of  the  latter,  or  perhaps  it  is  Eugenia  an  is,  there  is  one  tree  in  the  Government 
gardens  in  Madras,  but  remains  unproductive  though  apparently  healthy. 

Properties  and  Uses.  These  are  various-  Most  of  the  species  abound  in  a  fragrant 
lesinous  oil  as  indicated  by  the  pellucid  dots  of  the  leaves  and  other  parts.  The  Cajaputi  oil 
so  highly  esteemed  on  account  of  its  medicinal  properties  is  the  produce  of  the  Melaleuca 
leucadendron,  a  plant  of  this  order,  a  native  of  the  Eastern  islands  but  now  common  in  India, 
and  which,  from  its  great  beauty,  would  certainly  become  much  more  so  if  more  easily  propa- 
gated :  its  general  aspect,  when  not  in  flower,  reminds  one  of  a  weeping  willow.  The  Rose  apple 
and  Jambo  Malac  are  admired  not  less  on  account  of  the  beauty  of  the  trees,  than  for  their 
fine  flowers  and  curiously  fragrant  fruit  which  I  once  heard  a  child  very  characteristically  de- 
scribe as  a  fruit  that  "  tasted  like  the  smell  of  roses."  The  clove  so  well  known  on  account  of 
its  pungent  aromatic  properties  is  also  a  member  of  this  order,  fa  addition  to  their  aromatic 
qualities  astringency  is  also  a  prominent  feature  in  their  constitution  and  is  strongly  developed 
in  the  bark  of  the  common  navel  tree  Syzygiurn  Jambolanum  as  also  in  the  fruit  which  have 
a  sweetish  astringent  taste  :  this  fruit,  which  is  about  the  size  of  a  cherry  and  of  a  deep  purple 
colour,  is  during  the  season  exposed  for  sale  in  the  bazars  in  great  quantities.  The  tree  itself, 
which  is  common  all  over  the  country,  attains  a  great  size  and  yields  a  fine  hard  close  grained 
timber  :  besides  this  many  ot  her  trees  of  the  order  are  very  Astringent  and,  according  to  Ainslie, 
the  kino,  met  with  in  the  Indian  bazars,  is  the  produce  of  Eucalyptus  resinifera  a  New  Holland 
plant. 

In  its  medicinal  properties  the  most  remarkable  plant  of  the  order  is  the  Pomegranate,  a 
decoction  of  the  bark  of  the  root  of  which  has  been  ascertained  to  be  almost  a  specific  in  the 
cure  of  tape  worm  and  is  probably  equally  powerful  in  the  removal  of  most  other  intestinal 
worms.  The  flowers  and  rind  of  the  fruit  are  tonic  and  astringent  and,  as  well  as  a  decoction 
of  the  bark  of  the  root,  are  prescribed  in  dysenteric  complaints  and  other  affections  of  the 
bowels.  The  medicinal  properties  of  Myrtaceae  may  now  be  summed  up  in  few  words,  aromatic 
and  tonic  combined  with  astringency  fitting  them,  when  different  species  are  combined,  for  the 
alleviation  of  chronic  bowel  complaints  and  generally  for  the  removal  of  diseases  of  debility. 

As  ornamental  shrubs  several  species  of  Eugenia  merit  an  equally  prominent  place  in  the 
garden  with  the  common  Myrtle  and  the  timber  of  some  of  the  larger  trees  is  considered  ex- 
cellent, on  account  of  its  hardness,  combined  with  close  grain  and  great  durability. 

Remarks  on  Genera  and  Species.  In  an  order  so  large  and  generally  so  natural,  it  is 
difficult  to  find  characters  by  which  to  define  the  limits  of  either  genera  or  species,  without 
having  recourse  to  distinctive  marks  to  which  in  most  other  orders  only  a  secondary  value  would 
be  attached,  but  which  in  this  owing  to  their  somewhat  greater  constancy  admitting  of  their 
being  so  employed,  become  of  considerable  importance — though  still  insufficient  to  give  good 
characters  or  form  well  defind  genera. 

Of  the  tribe  Leptospermeae  we  have  only  one  genus  ( Melaleuca  J  belonging  to  it  in  this 
part  of  India  and  that  not  a  native.  It  is  at  once  distinguished  by  its  pentadelphous  stamens — 
and  very  minute  seed  almost  like  powder. 

The  tribe  Myrleae,  the  largest  of  the  order,  is  that  which  principally  prevails  in  India,  and 
requires  much  consideration  if  not  indeed  a  complete  revision  of  its  genera  before  they  can  be  said 
to  stand  on  a  firm  foundation.  As  they  are  now  defined  many  of  them  are  nearly  useless,  the 
differences  existing  more  in  words  than  in  nature.  This  remark  is  confined  to  the  species  found 
in  India,  those  from  other  quarters  being  nearly  unknown  to  me  except  by  verbal  charac- 
ters. The  genus  Myrtus  is  said  to  have  a  many-seeded  2  or  3-celled  berry,  but  no  notice  is 
taken  of  the  ovary,  a  strange  oversight,  since  there  we  generally  find  stable  characters,  not  so 
in  the  mature  fruit,  which  may  be,  and  usually  is,  greatly  changed  in  its  progress  towards  matu- 
rity. I  have  examined  the  ovary  of  four  reputed  species.  In  Myrtus  communis  it  is  3-celled 
with  several  ovules  in  each.  In  M.  tomeittosa  it  is  3-celled,  each  imperfectly  divided  by  a  spuri- 
ous dissepiment,  and  containing  very  numerous  superposed  ovules  attached  to  a  central  placenta. 
In  M.  spectabilis  (?)  it  is  one  celled  with  two  parietal  placentas,  showing  clearly,  that  it  cannot 
well  be  retained  in  the  genus  of  which  M.  com?nunis  is  the  type  ;  and  from  which  I  have  ac- 
cordingly removed  it  :  and  lastly,  M.  capensis  (Harvey)  which  must  also  be  excluded,  its  ovary 
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partaking  more  of  the  character  of  Memecylon  than  of  Myrtus.  Turning  next  to  Eugenia, 
which  in  its  more  obvious  characters,  those  namely  taken  from  the  calyx  and  flower,  does  not 
differ  materially  from  Myrtus  but  is  separated  by  its  2-celled  ovary  and  very  different  seed. 
These,  which  in  Myrtus,  are  compressed  reniform  enclosing  a  terete  curved  embryo  in  a  hard 
bony  testa,  are,  in  Eugenia  globose,  with  thick  soft  and  fleshy  cotyledons ;  forming  an  excellent 
distinction  between  these  often,  otherwise,  closely  allied  genera. 

When  we  next  proceed  to  compare  Eugenia  with  its  off  sets,  Jambosa  and  Syzygium,  per- 
manent distinctions  are  not  so  easily  found.  All  three  have  a  2-celled  ovarium  with  numerous 
ovules,  all  have  a  more  or  less  succulent  fruit,  all  have  fleshy  seed.  The  distinctions,  therefore, 
attempted  to  be  established  rest  on  Jambosa  having  a  turbinate  somewhat  elongated  calyx  tube, 
a  grumous  edible  fruit  and  a  lobed  seed,  in  place  of  a  globose  calyx  tube  and  conferruminate 
seed.  The  first  of  these  can  scarcely  be  admitted  if  Wallich's  E.  formosa  and  E.  bifaria  are 
to  be  considered  genuine  species,  sinca  both  have  the  turbinate  calyx  and  general  habit  of  Jam- 
bosa and,  in  my  opinion,  are  both  more  justly  referable  to  that  genus,  as  it  now  stands,  than  to 
Eugenia.  The  character  taken  from  the  cotyledons  being  lobed  or  conferruminate,  does  not 
appear  a  more  satisfactory  one  and  must,  as  in  the  instance  just  quoted,  be  received  with  cau- 
tion, as  both  seem  to  have  conferruminate  cotyledons  though  that  is  not  mentioned  in  the  des- 
cription. Syzygium  is  said  to  be  distinguished  from  both,  by  the  petals  cohering,  forming  a 
calyptra  or  lid  and  falling  off  either  in  that  state  or  immediately  after  expansion,  thus  making  the 
essential  character  of  the  genus  rest  on  its  having  caducous  petals  ;  the  seed  being  the  same  as  in 
Jambosa.  This  seems  to  me  at  best  a  very  artificial  character  and,  if  not  taken  along  with  habit, 
is  altogether  nullified  by  several  species  in  my  collection,  which  have  the  habit  of  the  most  per- 
fect forms  of  the  genus,  but  want  the  deciduous  petals.  To  establish  generic  characters  on 
such  distinctions,  which  are  barely  sufficient  to  supply  very  secondary  sub-divisions,  is  altogether 
to  banish  from  natui'al  history  the  axiom  that — the  genus  gives  the  character  not  the  character 
the  genus. 

When  we  extend  our  comparison  a  step  further  and  compare  the  distinctions  taken  from  the 
calyx  tube  in  these  two  genera  Syzygium  and  Jambosa,  we  find  them  equally  at  fault.  Syzygium 
is  said  to  have  the  calyx  tube  obovate,  while  in  Jambosa  it  is  turbinate  and  attenuated  at  the 
base.  In  <S.  Zeylanicum  D.C.  and  fVightianumWaW.  it  is  described  as  elongated  and 
clavate,  while  in  both,  the  inflorescence  is  racemose,  the  flowers  springing  from  the  naked 
branches,  as  in  Jambosa  malaccensis  and  some  others,  in  place  of  forming  umbelliform  cymes,  the 
usual  form  in  the  genus,  thus  corresponding  in  habit  as  well  as  structure  with  Jambosa.  For 
these  reasons  I  cannot  consent  to  separate  Syzygium  and  Jambosa.  Eugenia  it  seems  to  me 
must  equally  be  united,  if  we  would  form  a  natural  association. 

Let  us  next  consider  Caryophyllus,  the  oldest  genus  of  the  group.  It  is  characterized  by 
having  a  cylindrical  calyx  tube  and  4-lobed  border,  the  petals  cohering  into  a  lid,as  in  Syzygium, 
and  the  stamens  free,  forming  4  tufts  with  a  slight  almost  inconspicuous  interval  between  :  the 
inflorescence  is  corymbose.  Here  again  we  have  the  identical  structure  mentioned  as  belonging 
to  <S.  Zeylanicum  and  S.  Wightianum,  with  the  exception  of  the  4-lobed  limb  of  the  calyx  and  4 
tufts  of  stamens,  the  fruit  and  seed  are  much  the  same  in  all — but  surely  the  limb  of  the  calyx  be- 
ing a  little  more  or  less  divided  can  never  be  received  as  a  generic  character  being,  in  truth,  only 
fit  to  be  employed  as  a  specific  one.  For  these  reasons  I  propose  to  reunite  these  four  genera 
Eugenia,  Caryophyllus,  Jambosa  and  Syzygium  into  one,  and  use  those  characters  which  have 
hitherto  been  employed  as  generic  ones,  for  its  subdivision  into  sections,  it  being  quite  impos- 
sible they  can  ever  furnish  good  generic  ones  :  genera  which  are  made  to  depend  on  such  char- 
acters as  a  greater  or  less  development  of  any  single  organ,  such  as  in  the  elongated  calyx  of  Ca- 
ryophyllus and  of  Jambosa,  in  contradistinction  to  the  short  one  of  Syzygium,  or  on  the  more  or 
less  deciduous  petals  of  species,  cannot  be  natural.  Neither  can  we  get  good  artificial  genera,  by 
the  combination  of  these  characters,  unless  we  are  prepared  to  multiply  them  beyond  measure. 
In  that  case  it  might  be  easy  enough  to  construct  generic  characters — for  one  genus  might  have 
a  short  calyx  tube  and  petals  that  expand  before  falling — another  might  have  an  elongated  tube 
and  similar  petals — a  third  might  have  a  long  tube  with  deciduous  calyptrated  petals — a  fourth 
a  short  one,  and  so  on  and  if  rigidly  adhered  to,  might  facilitate  the  determination  of  spe- 
cies, but  while  the  ovary,  ovules,  and  fruit  are  nearly  the  same  in  all,  the  general  habit  the 
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same  and  the  properties,  only  varying  in  degree,  also  the  same,  no  one  surely  will  deny  that 
such  genera  are  unworthy  of  science  and  altogether  misplaced  in  any  system  professing  to  as- 
pire to  the  character  of  natural. 

It  is  surely  time  we  were  bidding  adieu  to  such  puerilities  and  studying,  not  how  far  we 
can  split  and  multiply  genera  by  restricting  oar  characters  within  the  narrowest  limits,  hut 
how  we  may  s;>  construct  them  as  to  inelu  le  every  spe-.-ies  that  naturally  belong  to  them,  and 
to  exclude  all  that  do  not,  a  p  lint  of  perfection  which,  I  fear,  we  shall  not  soon  attain,  so  long  as 
we  use  the  varying  shapes  and  sizes  and  duration  of  deciduous  parts  as  generic  characters  and 
talk  of  natural  systems,  but  deny  that  either  natural  orders  or  natural  genera  come  from  the 
hand  of  nature. 

Influenced  by  these  considerations,  I  reject  all  characters  taken  from  the  mere  external  form 
of  the  calyx,  whether  nearly  truncated  or  lobed,  long  or  short,  also  whether  the  petals  are  so  ca- 
ducous that  they  fall  before  expansion  or  fairly  expand  and  prove  as  persistent  as  petals  usually 
are  in  tropical  climates,  that  is,  have  a  duration  of  from  12  to  24  hours.  Such  characters  applied 
to  the  distinction  of  genera,  it  appears  to  me,  are  well  fitted  to  establish  the  truth  of  the  axiom 
that  nature  does  not  create  genera,  but  at  the  same  time  indicates  much  want  of  philosophy  in 
our  manner  of  interrogating  nature  and  enquiring  for  natural  genera,  since  such  distinctions  can 
only  produce  the  most  artificial  combinations  of  species. 

But  discarding  them,  and  looking  only  to  structure,  not  \o  size  or  relative  permanency  of 
deciduous  parts,  we  can  approach  more  nearly  to  the  construction  of  natural  genera.  The  genus 
Myrtus  might  then  be  confined  to  such  species  as  have  quinary  flowers,  a  3-celled  ovary,  baccate 
fruit,  and  several  bony  seed  enclosing  a  somewhat  cylindrical  embryo.  Myrcia  to  those  having 
quinary  flowers,  a  2-celled  ovary,  seed  with  a  smooth  not  bony  testa,  and  foliaceous  corrugated 
cotyledons.  Jossinia  to  those  having  quaternary  flowers,  a  2-celled  ovary,  numerous  seeded 
fruit,  like  Psidium  or  Myrtus,  and  foliaceous  cotyledons. 

Thus  defined,  these  appear  to  be  all  good  genera,  but,  not  having  materials  to  compare,  I 
can  offer  no  decisive  opinion  on  that  point,  though  think  it  very  desirable  to  ascertain  whether  a 
genuine  Myrtus  ever  has  a  quaternary  flower  and  2-celled  ovary,  or  a  Myrcia  a  quinary  flower 
and  3-celled  ovary,  for  I  think  not  :  or  would  it  not  be  better  to  class  the  species  of  these  genera 
according  to  characters  taken  altogether  from  the  flower  and  ovary,  even  should  they  occasion- 
ally be  found  somewhat  arbitrary,  because,  as  now  defined  by  DeCandolle,  it  is  impossible  to 
distinguish  a  Myrtus  from  a  Myrcia  without  ripe  seed,  which,  for  practical  purposes,  is  nearly 
useless,  we  so  seldom  find  fruit  in  that  state  in  herbaria. 

The  genera  Caryophi/llus,  Eugenia,  Jambosa,  Syzygium,  and,  I  believe,  Acmena  D.C.  all 
associate  in  having  a  2-celled  ovary  (ever  3  ?)  with  numerous  ovules  attached  to  the  inner  angles  of 
the  cells,  subdrupacious  fruit,  with  few,  generally  one  or  two,  globose  fleshy  seed,  variously  di- 
vided. By  subdrupacious,  I  here  mean  a  fruit  consisting  of  an  exterior  pulpy  or  fleshy  portion, 
sarcocarp,  enclosing  the  seed,  in  this  case  not  hard  and  bony,  as  in  true  drupes,  but  fleshy  and 
easily  sectile.  The  testa  of  the  seed  is  besides  so  very  thin,  that  unless  looked  for,  it  may  be 
overlooked.  The  cotyledons  or  body  of  the  seed  is  quite  peculiar,  altogether  sui  generis.  In 
all,  the  radicle  is  small  and  inconspicuous  with  comparatively  large  seed  lobes,  these  lobes  being 
sometimes  conferruminate,  that  is  adhering  by  their  margins  so  as  to  appear  one  only,  at  others, 
divided  into  two  or  three  or  a  dozen  lobes  but  all  united  in  the  minute  central  radicle. 

The  insufficiency  of  lobed  or  conferruminate  seed  to  form  a  generic  character  is  proved  by 
the  fact  of  both  forms  being  found  on  the  same  plant.  In  these  structural  peculiarities,  which 
pervade  the  whole  tribe  of  Eugeniae  we  have,  it  appears  to  me,  conclusive  evidence  that  nature 
does  create  genera  and  that  this  group,  which  presents  nearly  every  variation  of  vegetable  form 
and  inflorescence,  being  yet  pervaded,  through  its  whole  extent,  by  a  uniform  structure  in  the 
organs  most  essential  to  the  preservation  of  the  species,  shows  that  it  is  truly  one  of  nature's  own 
genera  and,  as  such,  ought  on  no  account  to  be  broken  down  and  frittered  away  by  the  intro- 
duction of  frivolous  distinctions  without  practical  value  or  facility  of  application  when  employed 
in  practice,  since  in  their  nature  they  are  fluctuating  and  unstable. 

The  oldest  name  of  the  group  of  genera,  which  I  propose  uniting  into  one,  is  Caryophyllus, 
and  under  that  name  the  whole  phalanx  should  be  ranged,  with  the  essential  character — flowers 
quaternary,  ovary  2-celled,  with  numerous  ovules  attached  to  a  central  placenta,  seed  thick  and 
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fleshy,  variously  lobed,  sometimes  conferruminate3  the  radicle  usually  minute  and  concealed  be- 
tween the  lobes.  But,  as  nearly  all  of  them  have  at  different  times  been  referred  to  Eugenia, 
even  Caryophyllus  itself,  I,  to  prevent  further  confusion,  retain  that  name  for  the  restored  genus. 
Adopting  these  characters  for  the  genus  I  find  that  our  Eugenia  acris  W.  &  A.  and  E.  Pimento,, 
D.C.  do  not  belong  to  it,  neither  are  they  referable  to  Myrcia,  but  assuredly  associate  much 
better  with  the  latter  than  the  former  genus. 

To  some  it  may  appear,  that  this  is  too  sweeping  a  reform  and  that  these  extensive  reduc- 
tions are  neither  required  nor  justified  in  the  case  to  which  they  are  applied.  Should  such  an  ob- 
jection be  urged,  I  have  only  to  reply  that,  the  most  sedulous  examination  has  not  shown  me 
how  otherwise  the  difficulties  I  have  indicated  can  be  obviated,  unless  by  the  formation  of  addi- 
tional genera  each  as  artificial  as  those  I  propose  to  reduce. 

My  first  thought  was  to  form  new  genera  and  I  had  actually  prepared  definitions  for  two, 
amply  distinguished  so  far  as  paper  distinctions  were  concerned,  but  which ,  when  compared, 
not  with  written  characters  but  with  their  congeners,  by  laying  the  specimens  side  by  side  and 
minutely  comparing  the  whole  in  every  part,  marking  the  gradual  transitions  of  external  forms, 
the  uniformity  of  internal  structure,  in  the  organs  of  fructification,  and  finally  the  general  uni- 
formity of  habit,  I  saw  no  alternative  but  to  proceed  as  I  have  done  and  at  once  reunite  the 
species,  now  distributed  under  Eugenia,  Caryophyllus,  Jambosa,  Syzygium  and  Jlcmena  into 
one  vast  genus.  The  correctness  ot  this  view  I  shall  endeavour  to  establish  by,  in  the  first  in- 
stance, presenting  here  a  synoptical  arrangement  of  nearly  all  the  Indian  species  of  the  tribe 
Myrteae  with  which  I  am  acquainted,  and  afterwards  largely  illustrating  the  genus  Eugenia  by 
devoting  many  plates  to  its  elucidation  in  my  Icones. 

The  characters  J  have  assigned  to  the  genera  are  brief  but  comprehensive,  being  anxious 
to  avoid  the  introduction  of  any  terms  not  absolutely  required  or  in  any  way  tending  to 
exclude  by  unnecessary  refinement,  any  species  that  really  belong  to  them. 

Of  the  folio  wing  genera  Eugenia  is  by  far  the  largest,  exceeding  in  the  number  of  its  species 
all  the  others  put  together,  and  as  its  species  present  among  themselves  a  considerable  variety 
of  form,  it  became  absolutely  necessary  to  distribute  them  into  sections  or  sub-genera  to  facili- 
tate the  determination  of  the  species.  The  plan  I  have  adopted  for  this  purpose  aims  at  keeping 
together,  as  much  as  possible,  the  species  referred  by  DeCandolle  and  others  to  the  several 
genera  I  have  reduced.  By  this  means  comparatively  little  inconvenience  will  be  caused  as  each 
sub-genus  retains  the  name  it  bore  as  a  genus.  The  characters  of  these  sub-genera  are  neces- 
sarily somewhat  arbitrary  and,  on  a  few  occasions,  scarcely  applicable  to  some  of  the  species 
referred  to  them.  This  however  is  unavoidable  in  a  genus  so  natural,  and  it  is  hoped,  will  not 
be  objected  to  as  figures  of  all  such  will  be  given  in  the  Icones.  The  characters  of  the  sub- 
genera are  almost  entirely  taken  from  variations  of  the  calyx,  which  are  always  obvious, 
aided  by  the  inflorescence  which  is  equally  prominent.  Two  of  these  sub-genera  are 
again  divided  into  sections  by  the  inflorescence  being  terminal  or  lateral.  This  last 
character,  though  in  common  use,  I  have  found  of  difficult  application  in  practice  and 
very  liable  to  mislead  unless  restricted  by  definite  rules.  These  I  have  endeavoured  to  supply 
by  considering  all  those  lateral  which  spring  from  old  wood,  such  for  example,  as  from  the  ramuli 
of  previous  years  or  naked  branches  from  the  scars  of  fallen  leaves  :  while  those  arising  from 
young  leafy  shoots  of  the  same  season  and  forming  a  terminal  corymbus,  though  all  axillary  I 
have  considered  terminal.  By  adhering  to  this  rule  I  have  in  one  or  two  instances  referred  spe- 
cimens with  terminal  cymes  to  lateral  sections,  because  the  peduncles  really  rose  from  old  wood 
and  were  only  accidentally  terminal, through  the  abortion  of  the  shoot  of  the  current  season,  which 
was  proved  by  other  instances  where  it  was  produced.  Thus  limited  I  have  found  this  a  good 
character  as  indicating  a  marked  peculiarity  of  habit. 

The  great  number  of  species  referable  to  the  sub-genus  Syzygium  rendering  a  further  divi- 
sion necessary,  T  then  had  recourse  to  the  petals,  grouping  those  with  cohering  petals  in  one 
section  and  those  with  free  expanding  ones  in  another.  This  I  at  first  expected  to  find  a  char- 
acter of  easy  application,  but  in  practice  was  disappointed,  as  both,  not  very  rarely,  occur  in  the 
same  plant.  All  but  one  of  those  referred  to  the  latter  section  have  most  unequivocally  the  habit 
of  Syzygium  but  with  the  free  expanding  petals  of  Jambosa  and  easily  form  the  transition  to  that 
genus. 
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SYNOPTICAL  ARRANGEMENT  OF  INDIAN  MYRTACE2E  OF  THE  TRICE  MTRT&3S  GENERA. 


Genera. 

Sonneratia,  (Lin.  fil.)  Psidium  (Lin.)  On  these  ge- 
nera I  have  no  remarks  to  offer.  They  are  principally 
remarkable,  iu  the  tribe,  for  the  numerous  cells  of  their 

ovary. 

Nelitris.  Flowers  quaternary  or  quinary  :  ovary  4  (?) 
to  10-cclled,  with  fleshy  partitions  between  the  cells: 
ovules  solitary  in  each  cell,  ascending,  rcnilbrm. 

2.  Myrtus.  Flowers  quinary  .  ovary  3-celled,  with 
numerous  superposed  ovules  in  each :  seeds  several, 
subreniform  curved,  testa  hard,  embryo  cylindrical,curved. 

3.  Jossinia.  Flowers  quaternary  :  ovary  2-celled, 
placentas  centra],  covered  with  numerous  ovules  :  fruit 
2  or  1 -celled,  by  abortion,  seed  several,  testa  soft,  coty- 
ledons foliaceous  (within  a  sparing  albumen?) 

4.  Monoxora.  Flowers  quaternary:  ovary  1-celled, 
with  two  parietal  placentas :  ovules  numerous :  fruit 
drupaceous  containing  several  nuts  (4  in  two  that  I  exa- 
mined )  nuts  3,  or,  by  abortion,  1-celled,  with  a  cylin- 
drical curved  embryo  in  each  cell. 

5.  Piminta.  Flowers  quaternary  or  quinary  :  ovary 
2-celled  ;  ovules  1  or  several  in  each  cell,  pendulous  from 
a  projecting  placenta:  seed  1  or  several  in  each  cell, 
subreniform,  testa  thin,  soft :  embryo  cylindrical,  spiral- 
ly involute,  cotyledons  couferruminate  enclosed  in  a 
soft  gelatinous  albumen. 

[This  genus  includes  Eugenea  pimento,  a  and  ji  D.C. 
the  latter  Mijrcia  acris,  and  perhaps  M.  pimeiitoides  of 
the  same  author.  The  very  unusual  position  of  the 
ovules,  added  to  the  peculiar  seed,  curved  cylindrical 
embryo  and  gelatinous  albumen — like  some  of  the  con- 
volvuli — leave  no  doubt  as  to  this  genus  being  equally 
distinct  from  Myrlus,  Myrcia  and  Eugenia,  with  all  of 
■which  its  species  have  been  confounded.] 

6.  Eugenia.  Flowers  quaternary  rarely  quinary  or 
■with  numerous  petals  :  ovary  2-celled,  placentas  axil- 
lary ;  ovules  numerous  :  fruit  subdrupacious  2  or  1-cell- 
ed, by  abortion,  with  one  or  two  seed  :  seed  usually  glo  - 
bose ;  cotyledons  thick  and  fleshy,  variously  lobed  or 
conferruminate,  radicle  small  between  the  cotyledons. 

Sl)B-Gr:N  ERA  OF  EUOENIA. 

1.  Eueuoenia.  Limb  of  the  calyx,  4-parted  down  to 
the  ovary.    Pedicels  axillary  one-flowered. 

2.  Jambosa.  Calyx  tube  turbinate,  rarely  cylindrical : 
limb  produced  considerably  beyond  the  ovary,cup-shaped, 
margin  4-cleft.  Cymes  lateral  or  terminal ;  flowers  usu- 
ally large  ;  fruit  often  edible. 

3.  Cakyopiiylus.  Calyx  tube  cylindrical, limb  deeply 
4-cleft.  Cymes  terminal  somewhat  corymbose  ;  flowers 
highly  aromatic  ;  fruit  subdrupacious,  succulent  one  or 
two  seeded. 

4.  Acmena.  Calyx  tube  long  clavate  ;  limb  much 
produced  beyond  the  ovary  ;  margin  truncated,  entire,  or 
repandly  4  or  5-lobed.  Flowers  numerous,  inflorescence 
various,  racemose  or  coryniboscly  panicled ;  petals  4-5, 
or  numerous  (10-12)  either  free  or  cohering,  calyptri- 
form  ;  fruit  small,  subdrupacious. 

5.  Syzygium.  Calyx  tube  short,  contracted,  pedicel- 
like ;  limb  dilated,  cup-shaped,  much  produced  beyond 


the  ovary,  margin  truncated,  entire  or  repandly  lobed. 
Cymes  corymbose  ;  flowers  small,  petals  cohering  or  free  ; 
fruit  subdrupacious  usually  one-seeded,sometimes  edible. 

Nelitris.    Gart.,  DC. 

Of  this  genus  I  have  only  seen  one  species  N.  panlcn- 
lata  f  Lind.  iu  which  I  rind  the  ovary  8-celled  with  a 
single  ascending  reniform  ovule  in  each.  Lindley  des- 
cribes the  ovary  of  his  N.  paniculata  as  4-eelled,  hence 
the  doubt  expressed  as  to  my  plant  being  the  same, 
though  from  the  s^ine  country,  Malacca,  and  its  general 
agreement  with  his  specific  character.  My  plant  has  a 
4-lobed  calyx  and  4  petaled  corolla,  both  copiously  fur- 
nished with  pellucid  dots.  So  far  as  I  can  judge  from 
the  ovary  only,  lor  the  fruit  on  my  specimens  are  far  too 
young  to  enable  me  to  form  any  opinion  either  of  its 
structure  or  that  of  the  seed,  there  seems  so  much  affini- 
ty between  this  genus  and  Pomacece  as  almost  to  render 
it  doubtful  whether  it  belongs  to  Myrtaceee. 

Mybtus.    Lin. —  Gaert. 

M.  communis  a  cultivated  plant,  and  M.  tomentosus  are 
the  only  true  species  of  this  genus  I  have  seen  and  they 
differ  so  widely  in  some  points,  from  each  other,  that 
they  seem  scarcely  referable  to  the  same  genus. 

Jossinia.    Comm.  DC. 

Of  this  genus  I  have  one  species,  found  on  the  Sheva- 
ghcrry  hills  near  Courtallum.  It  has  so  much  the  habit 
of  a  Eugenia  that  I  at  first  ranked  it  with  that  genus  ; 
a  more  careful  examination  of  the  seed,  even  though 
still  immature,  has  shown  that  it  must  be  excluded. 

J.  indica  leaves  short  petioled,  obovate  spathulate, 
glabrous  on  both  sides,  peduucles  axillary,  solitarv,  or 
congested,  sometimes,  from  abortion  of  leaves,  corymbose 
on  the  ends  of  the  branches,  one  flowered:  tube  of  the 
calyx  globose,  clothed  with  short  whitish  tomentum,  limb 
4-lobed,  lobes  persistent:  ovary  and  fruit  2-celled,  seed 
several  in  each,  testa  polished  soft ;  cotyledons  foliacious. 

None  of  the  fruit  1  examined  were  mature  but  several 
were  sufficiently  advanced  to  admit  of  the  above  points 
being  readily  made  out,  showing  clearly  that  it  is  neither 
referable  to  Myrtus  nor  Eugenia,  the  only  genera  in  this 
country  with  which  I  can  compare  It. 

Monoxora.    R.  W. 

The  type  of  this  genus  is  Blume's  Myrtus  speciabilis 
the  one-celled  ovary  (whence  the  name)  with  2.  parietal 
placentas  and  several  celled  nuts,  clearly  distinguish  it 
from  that  and  all  other  genera  of  the  order,  I  accord- 
ingly separate  it  as  a  distinct  genus. 

Piminta.  Lind* 

This  genus  is  founded  on  Myrtus  pimenta  Lin.  Eu- 
genia Pimenta  D.C.  and  Eugenia  acris  W.  and  A.  Prod, 
the  E.  Pimenta  var  j3,  ovali/otia  D.C.  and  Myrcia  acris 
and  Pimeiitoides  D.C. 


*  This  genus  was  first  established  by  Lindley  in  Loudon's  Encyclopaedia  of  Plants  with  the  following  charac- 
ter.   Cal.  6.  fid.  Petals  5,  Ovary  2-celled.    Ovules  solitary  appense.    Style  straight.    Stigma  somewhat  capitate. 
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It  seems  curious  that  plants  so  long  known  and  ex- 
tensively cultivated  as  these,  and  which  have  been  so 
often  described  and  figured,  should  have  been  at  the 
present  time,  removed  from  Myrtus  to  be  associated 
with  Eugenia. 

DeCandolle  who  was  the  first  to  refer  these  species 
to  the  genus  Eugenia,  seems  either  to  have  been  misled 
by  wrong  specimens  or  had  not  examined  those  he  had 
with  sufficient  care,  as  he  describes  the  fruit  "  Bacca 
globosa  1  spenna.  Embryo  subrotundus,  cotyledonibus 
conferruminatis  non  distinctis  toto  ccelo  ah  Icone  Gartner 
diversis."  The  concluding  words  of  this  description 
which  I  have  piinted  in  Italics  are  so  much  at  variance 
with  what  I  have  observed,  that  I  ean  scarcely  avoid  sus- 
pecting the  seed  he  examined  must  have  been  that  of 
some  other  tree,  given  by  mistake,  for  in  truth  1  find 
Gaertner's  figure  a  most  accurate  representation,  as  a 
comparison  with  the  accompanying  figure  of  mine  will 
show.  If  therefore  D.C.  had  a  genuine  specimen,  I  can 
only  account  for  the  error  he  has  fallen  into,  by  suppos- 
ing he  simply  cut  the  seed  across  without  removing  the 
testa  as  Gsertner  and  I  have  done.  3 

Dr.  Hooker  published  a  figure  of  Mycia  acris  in  the 
Botanical  Magazine,tab.  3153,but  curionsly  enough  seems 
to  have  taken  the  drawing  from  one  species  and  the 
description  from  another,as  he  says  the  calyx  is  -J-lobed, 
but  with  5  petals  !  The  ovary  is  described  as  being  "2- 
celled  with  one  broad  ovule  pendent  from  the  top  of 
each  cell"  but  is  represented  with  two  ovules.  Eugenia 
Pimenta  has  quaternary  flowers  and  a  solitary  ovule  in 
each  cell,  E.  acris  has  quinary  flowers  and  several  ovules 
in  each  cell.  There  is  aftother  circumstance  connected 
with  that  figure  and  description  which  may  be  alluded 
to.  The  seeds  of  E.  pimenta  and  M.  acris,  it  is  said, 
are  very  different  l<  if  DeCandolle  be  correct,"  but  yet, 
though  the  Pimenta  or  Jamaica  pepper  is  to  be  had  in 
every  grocer's  shop,  it  does  not  appear  that  any  attempt 
was  made  to  ascertain  the  correctness  or  otherwise  of 
D.C.'s  statement,  or  determine  whether  they  were  so  dif- 
ferent as  he  asserts. 

Dr.  Arnott  examined  both  the  ovary  and  young  fruit 
of  P.  acris  and  most  strangely  mistook  the  true  struc 
ture  of  both.  The  latter  was  not  so  much  to  be  won- 
dered at,  as  his  specimens  were  immature,  so  are  those 
now  before  me,  but  still  they  are  sufficiently  advanced 
to  show  that  this  is  not  a  species  of  Eugenia,  but  is  a  true 
congener  of  Pimenta. 

I  refer  two  species  t'>  this  genus,  viz. 

1.  *  P.  vulgaris  (Litid.)  flowers  quaternary  ovary  2-cell- 
ed  with  a  single  ovule  in  each  cell. 

2.  *  P.  acris  (R.  W.  Eugenia  acris  W.  and  A.)  Flowers 
quinary,  ovary  2-celled,  with  several  ovules  in  each  cell, 
attached  round  the  edge  of  a  broad  free  placenta. 


Eugenia. 

].  Subgenus  Eueugenia.  Cali/x  tube  short,  slightly 
contracted  at  the  throat ;  limb  4-}>'irted  down  to  the  ovary. 
Peduncles  axillary,  one-Jlowcred,  bibracliulate  at  the  apex. 

1.  E.  (Eueugenia)  Willdenown  (D.C) 

2.  *  E.  (E)  bracteata  (Roxb.)  Sea  Coast,  frequent 
both  on  the  continent  and  in  Ceylon. 

These  two  are  very  nearly  allied  species,  but  I  think 
quite  distinct,  though  it  is  difficult  to  define  them  so  as 
to  keep  them  separate. 

3.  E.  (E)  Roitleriana  (W.  and  A.)  Courtallum  and 
subalpine  jungles  in  the  southern  provinces.  This 
species  varies  considerably  in  the  size  of  its  leaves  but 
the  general  form  is  pretty  uniform. 

4.  E.  (E)  subcordata  (W.  and  A.)  This  I  find  is  a 
mere  variety  of  Eugenia  Michelii. 

5.  E  (E)  Mooniana  (R.W.)  Shrubby,  glabrous,  leaves 
pellucid  dotted,  short  petioled,  ovate,  tapering  at  the 
base,  acuminated;  acumen  either  short  and  blunt  or  pro- 
longed and  tapering  to  a  fine  point :  peduncles  axillary, 
solitary  or  sometimes  paired,  one  flowered  :  flowers 
small,  calyx  tube  ventriuose,  oblong,  limb  4-cleft,  seg- 
ments reflexed  pointed  :  fruit  globose  about  the  size  of  a 
cherry,  seed  conferruminate. 

Ceylon — -Moon — Shevagherru  near  Courtallum,  R.  W. 
This  species  approaches  E.  Michelii  but  is  at  once  dis- 
tinguished by  its  globose  not  furrowed  fruit.  Mr.  Moon 
long  ago  found  it  in  flower  in  Ceylon  but  did  not  name 
it,  more  recently  I  found  it  in  fruit  on  the  bhevagherry 
hills  near  Courtallum. 

6.  E.  (E)  Mabceoides  (R.W.)  Shrubby,  very  ramous 
leaves  short  petioled  obovate  — spathulate,  glabrous, 
rigid,  shining  above,  pellucid  dotted,  pedicels  very  short, 
fascicled  on  short  subaxillary  tubercles  :  calyx  tube 
ventricose,  limb  4-parted  :  ovary  2-celled  with  numerous 
ovules  attached  to  the  central  placenta  ;  fruit  ? 

Ceylon. — Moon  and  Watson.  This  can  scarcely  be 
mistaken  for  any  other  Indian  species  I  have  seen, 
its  rigid  habit,  small  hard  shining  spathulate  leaves  and 
fascicled  flowers,  give  it  a  good  deal  the  appearance  of 
Muba  buxi/nlia  whence  the  specific  name. 

7.  E.  (E)  Codijensis  (Munro  MSS  )  shrubby,  gla- 
brous,leaves  short  petioled, from  ovate  oblongto  obovate, 
with  a  short  blunt  acumen,  tapering  towards  the  base, 
pellucid  dotted  :  flowers  subsessile  aggregated,  forming 
terminal  capituli  on  the  points  of  short  abortive 
branches,  or  they  are  axillary,  solitary,  or  a  few  together: 
calyx  tube  small,  clothed  with  silay  tomentum,  some- 
what globose  ;  limb  persistent,  lobes  ciliate  :  pe- 
tals twice  the  length  of  the  calyx  lobes,  ciliate:  style  and 
stigma  simple  :  ovary  2-celled  ;  ovules  numerous  ;  fruit 
1-2  seeded,  globose. 


Afterwards  he  appears  either  to  have  forgot  or  become  dissatisfied  with  it,  as  I  do  not  find  the  name,  even  as  a  sy- 
nonym, in  the  list  of  genera  in  his  Natural  System  of  Botany.  Owing  to  this  oversight  on  his  part,  I  had  nearly 
overlooked  it.  As  it  was  not  until  my  manuscript  was  ready  for  the  press  that  I  aecidently  discovered  I  was  not  the 
first  to  propose  this  genus,  1  publish  unaltered  my  account  of  it,  merely  adopting  Lindley's  name,  that  which  I  pro- 
posed being  somewhat  different.  His  only  species  was  the  Myrtus  pirncuta  Lin.  but  as  the  generic  character 
embraces  both  my  species,  I  suspect  he  must  either  have  had  them  both  before  him  or  have  taken  his  character 
partly  from  examination  and  partly  from  description. 


*  I  am  indebted  to  Dr.  Wallich  for  authentic  specimens  of  all  those  species  marked  with  a  star*  in  front,  in  the 
following  list. 
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Coorg  near  Mcrcara — rare  :  Munro— Fowers  sweet 
scented.  '1  his  species  very  much  resembles  (*)£■  buxi- 
folia  Lain,  in  the  foliage,  but  appears  distinct.  DeCJan- 
dolle  refers  Lamarck's  plant  to  his  genus  Jossinii  and  if 
correctly,  which  my  specimens  do  not  enable  me  todeter- 
mine,  this  species  certainly  forms  the  transition  from 
the  one  to  the  other. 

My  specimens  and  a  detailed  description,  from  which 
the  above  character  is  abridged,  were  communicated  by 
Lieutenant  Munro. 

2,  Sub-genus  Jambosa,  D.C.  Calyx  turbinate  attenuat- 
ed, rarely  cylindrical  or  sub-globose  towards  the  base ; 
throat  dilated,  produced  beyond  the  ovary  A-cleft,  lobes 
usually  persistent :  petals  free,  expanding  before  falling. 
Cymes  lateral  or  terminal,  flowers  usually  rather  large 
and  conspicuous,  sometimes  nearly  sessile  oflener  longish 
pedicelled,  fruit  often  edible. 

§.  1.  Cymes  terminal. 

8.  *  E.  (Jambosa)  Jambos  (Lin.  Jamboa  vulgaris, 
D.C— W.  and  A.) 

9.  E.  (J)  aquca  (Roxb.  J.  aquea,  D.C— \V.  and  A.) 
This  seems  to  be  a  widely  distributed,  and,  as  regards 

the  form  of  the  foliage,  a  variable  species.  In  some 
they  arc  nearly  oval,  in  others  oblong,  and  in  others 
nearly  lanceolate,  they  all  however  agree  in  being  short 
petioled  and,  with  one  exception,  in  having  short  pedun- 
cles congregated  near  the  summit  of  branches. 

10.  E.  (J)  Muwonii  (R.  W.— J. aquea,  Munro's  MSS.) 
racemes  eymose  terminal,  tube  of  the  calyx  much  atten- 
uated at  the  base,  lobes  ol  the  limb  somewhat  membranous 
obtuse  :  leaves  subsessile,  slightly  cordate  at  the  base, 
lanceolate  upwards,  ending  in  a  short  blunt  acumen, 
penninerved  ;  veins  meeting  and  forming  a  thick  coarse 
nerve  within  the  margin  :  pellucid  dotted. — A  slender 
tree  from  12  to  20  feet  high,  flowers  large  and  conspi- 
cuous, apparently  from  the  dried  specimen,  redish.  Fruit 
edible. 

Coorg — Lieutenant  Munro.  This  seems  a  very  hand- 
some species. 

§.    2.  Cymes  lateral. 

a.    Short  or  subsessile  calyx  turbinate. 

11.  *  E.  (J)  Malaccensis  (Lin.  Jambosa  malaccensis 
D.C— W.  and  A.) 

12.  *  E.  (./)  purpurea  (Roxb.)  apparently  only  a  va- 
riety of  the  former. 

13.  *  E.  (J)  ternifolia  (Roxb.)  A  noble  species  but 
only  differing  from  the  two  preceding  ones  in  having 
the  leaves  in  verticels  of  three  together,  in  place  of  simply 
opposite. 

14.  E.  (J)formosa  (Wall.  PI.  As.  Rar.  2  tab.  108.) 

6.  Cymes  lateral,  longish  pcdunclcd,  tube  of  the 
calyx  short,  hemispherical. 

15.  E.  (J)  hemispherica  (R.  W.)  leaves  petioled,  lan- 
ceolate, acuminated  at  both  ends,  cymes  axillary  solitary 
or  paired,  shorter  than  the  leaves  :  calyx  tube  short,  semi- 
globose,  petals  orbicular,  reHexed  :  fruit — Ceylon. 

A  very  distinct  species,  easily  known  by  the  unusual 
form  of  the  tube  of  the  calyx  which,  in  place  of  being 
conical  like  all  the  others,  is  dilated  and  globular.  The 


leaves  are  about  4  inches  long  and  about  I  broad  at  the 
broadest  point, whence  t hey  gradually  taper  to  both  ends, 
imperceptibly  terminating  ill  the  petiol  below  and  a  fine 
point  above,  sometimes  subaltcrnate.  '!  he  peduucles 
are  slender,  cither  solitary  and  then  accompanied  by  a 
branch,  or  paired,  bearing  from  6  to  9  largish  white 
flowers.  The  fruit  1  have  not  seen.  This  species  forms 
the  transition  to  Syzygece  in  like  manner  as  E. pauciflura 
and  cylindrica  does  to  Caryophytlce. 

c.  Cymes  longish  pedtincled,  calyx  conical,  sometimes 
cylindrical,  long  and  slender. 

17.  E.  (J?)  amplexicanlis  (Roxb.) 

18.  *  E.  (J)  alba  (Roxb.) 

19.  E.  (J)  bifaria  (Wall.  PI.  AsRar.2.tab.  161.)  The 
specimens  communicated  by  Dr.  Wallich  under  this 
name  appear  to  me  to  belong  to  a  totally  different  plant. 
The  figure  represents  a  plant  so  very  nearly  allied  to 
JE.alba  Roxb.  that  it  seems  rather  a  variety  of  that  than 
a  distinct  species,  see  below  E.  (S)  fValiichii. 

20.  *  E.  (,/)  polypetala  (Wall.  List  No.  361G)  E. 
angustifdia  H.  not  Lamarck. 

The  numerous  petals  of  this  species  — 12  to  16  — seem 
to  render  it  doubtful  whether  this  should  be  retained 
in  the  genus,  it  is  readily  distinguished  by  that  char- 
acter and  the  verticilled  ternate,  not  opposite,  linear 
lanceolate  leaves. 

21.  *  E.  (./)  lanrifolia.  (Roxb.)  The  long  slender 
pedicels  of  this  plant  combined  with  its  even,  not 
nerved,  delicate  foliage,  render  it  a  very  distinct  and 
beautiful  species. 

22.  E.  (</)  punciflora  (R.  W.)  leaves  short  petioled, 
lanceolate,  attenuated  towards  the  base,  ending  in  a 
long  slender  acumen  :  pedicels  solitary  from  the  extreme 
axils,  one-flowered  :  calyx  tube  cylindrical  long  and  slen- 
der, limb  4-cleft,  fruit  oval. 

Ceylon — Courtullum.  This  species  seems  very  nearly 
allied  to  the  following,  but  the  solitary  one-flowered  pe- 
dicels common  to  the  plant  both  as  found  in  CeyloH 
and  on  the  continent  at  once  distinguish  it. 

23.  E.  (J)  cylindrica  (R.  \V.)  leaves  short  petioled, 
ovate,  acuminated  at  both  ends :  cymes  termiual  or  from 
the  axils  of  the  last  two  or  three  pairs  of  leaves  ;  calvx 
tube  cylindrical  long  and  sleuder,  fruit  ? 

Ceylon.  The  tube  of  the  calyx  in  both  these  species 
is  nearly  an  inch  long,  slightly  ventricose  near  the  mid- 
dle, where  the  ovary  is  situated,  and  thence  tapering 
downwards  to  a  point. 

These  three  species  form  the  transition  to  caryophyl- 
his  and,  had  the  calycine  arrangement  here  followed, 
been  rigidly  adhered  to,  the  cylindrical  elongation  of  the 
calyx  would  have  placed  the  two  last  in  that  sub-genus  : 
but  their  affinities  being  truly  with  Jambosa  1  prefer 
bringing  them  in  here. 

3.  Sub-genus  Caryophvllvs  (Lin).  Calyx  tube  elon- 
gated, sub-cylindrical,  limb  deeply  A-cleft,  lobes  persistent  : 
petals  cohering,  calyptriform,  cymes  terminal  or  at  least 
confined  to  the  axils  near  the  summits  of  the  branches. 

16.  Caryophyllus  aromatievs  (Linn.)  Some,  at  least, 
of  the  other  species  referred  tothis  genus  by  DeCandolle, 
seem  scarcely  to  belong  to  it  but  are  allied  to  my  E. 
cylindrica  or  referable  to  the  following  sub-genus. 

4.  Subgenus  Acmena.   D.C.   Calyx  tube  elongated, 
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conical,  limh  produced  beyond  the  ovary,  truncated  or  re- 
pandly 4-5  lobed:  petals  4-5,  sometimes  ca/yptruted,  some- 
times free  and  expanding  (even  in  the  same  species),  fruit 
subdrupacious. — Flowers  numerous  subsessile  lateral,  some- 
times forming  lateral  spicate  racemes,  sometimes  terminal 
racemose  panicles. 

The  flowers  of  this  subgenus  being  frequently  quinary 
—  having  a  5-lobed  calyx  and  5-petaled  corollo — indicate 
it  as  the  transition  towards  Myrtus,  Myrcia  and  Pimenta, 
in  which  both  quinary  and  quaternary  flowers  occur  and 
one  species  has  numerous  petals  like  E.  (J.)  polypetala  : 
the  seed  however  mark  it  as  a  true  Eugenia. 

■24.  E.  (A)  claviflora  (Roxb.  Fl.  Ind.  2— p.  488.) 

'25.  E.  (A)  leptautha  (li.  W.)  Leaves  oval,  acute  or 
acuminated  at  both  ends,  finely  parellely  veined  :  race- 
mes spicate,  lateral,  from  naked  branches  :  calyx  tube 
long,  clavate,  fiix'ly  attenuated  towards  the  base  ;  limb 
dilated  and  much  produced  beyond  the  ovary,  margin 
slightly  repand  :  petals  usually  5,  caducous,  calyptrifcrm  ? 
Fruit  ?    Mergui.—  Griffith. 

So  far  as  I  can  make  out  from  Roxburgh's  imperfect 
character,  this  seems  very  nearly  allied  to  his  E.  clavi- 
flora. 

26.  E.  (A)  Wightiana  (R.  W.— Syz.  Wightianum 
Wall. — W.  and  A.)  calyx  repandly  4-lobed,  petals  12  or 
fewer  by  abortion  ;  the  outer  ones  occasionally  expand- 
ing^ . 

This  species  owing  to  its  numerous  petals  seems  to  hold 
the  same  rank  in  this  subgenus  that  E.  (J)  polypetala 
does  in  Jambosu. 

27-  E.  (/I)  lanriolata  (Lam.) 

These  two  are  apparently  nearly  the  same,  Lamarck's 
description  of  the  flowers  of  his  E.  lanceolata  (Klles  sont 
glabres,  turbinees  ou  en  massue  et  ont  le  calice  a  quatre 
lobes:  leur  style  est  simple;)  is  so  far  as  it  goes  quite 
applicable  to  those  of  Wallich's  S.  Wightianum,  and  the 
foliage,  making  allowance  for  occasional  variation,  is  also 
sufficiently  in  accordance.  But  I  have  another  species 
from  Ceylon  which  is  so  like  that  I  for  a  long  time 
thought  it  the  same,  but  which,  on  closer  examination  I 
find  differs  both  in  the  venation  of  the  leaves,  and  in  the 
flowers.  The  flowers  accurately  correspond  with  La- 
marck's description  ;  the  stamena,  as  in  his  specimen, 
have  all  separated  leaving  the  simple  style. 

28.  E.  (A)  Zeylanica  (R.  W.)  Myrtus  Zeylanica 
Linn. — Syzygium  Zeylanicum  et  spicatem  (D.C.)  Acmena 
paiviflora  ?  (D.C.) 

This  in  foliage  is  a  variable  species  but  the  inflores- 
cence is  sufficiently  uniform  to  mark  it  under  every  va- 
riation. I  have  now  specimens  from  Malabar,  Ceylon 
and  Mergui,  which  sufficiently  agree  in  that  particular, 
though  the  foliage  is  somewhat  different.  This  plant 
agrees  so  well  with  the  character  of  Acmena  parviflora 
(D.C.)  that  I  have  no  hesitation  in  quoting  that  as  a  sy- 
nonym, a  view  in  which  I  am  further  confirmed  by  the 
character  of  the  fruit  of  A.  floribunda,  /3,  ell  iptica— viz. 
"  bacca  globosa  alba"  which  accurately  describes  that  of 
E.  (A)  Zeylanica. 

29.  *  E.  (A)  grata  (Wall.)  calyx  conical,  limb  repand- 
ly 5-toothed  :  petals  5-corymbs:  terminal  and  from  the 
upper  axils  :  leaves  ovate  lanceolate,  ending  in  a  longish 
blunt  acumen:  fruit  globose  l-2-seeded,crowned  with  the 
projecting  throat  of  the  calyx— Mergui.  Griffith— 
Assam.    Jenkins  and  Griffith. 

This  species  seems  very  distinct  from  all  the  others 
of  this  sub-genus,  but  seems  certainly  referable  to  it 


both  on  account  of  the  elongation  of  the  tube  of  the 
calyx  and  the  quinary  tendency  which  its  flowers  exhibit, 
the  globose  fruit  affords  another  mark  of  relationship 
with  the  preceding. 

30.*  E.  (A)  oblata  (Roxb.  Syzygium  oblatnm  Wall.) 
This  species  is  nearly  allied  to  the  last,  so  much  so  in- 
deed, that  1  doubt  whether  they  can  be  kept  separate. 

31  E.  (A)  hractiolata  (R.  W.)  ramuli  4-sided,  angles 
subacute  :  leaves  short  petioled,  elleptico-lanceolate, 
acute  or  slightly  acuminated  at  both  ends,  pellucid  dot- 
ted :  cymes  terminal  and  from  the  upper  axils,  the  ex 
treme  divisions  terminating  in  a  cluster  of  from  6  to  9 
sessile  flowers  ;  each  division  and  each  flower  furnished 
with  tvvo  minute,  persistent,  acute  bracteols  :  calyx  tube 
conical  4  sided  ;  limb  repandly  4  lobed. 

I  am  uncertain  whence  I  received  my  specimen  but  I 
think  from  Mergui. 

This  species  evidently  forms  the  transition  from  Acme- 
na to  Syzygium,  the  glomerate  flowers  and  conical  calyx 
tube  marking  its  relationship  with  E.  (.-1)  Zeylanica 
while  its  diminutive  length  and  4  not  5  toothed  mar- 
gin show  its  affinity  with  Syzygium- 

5.  Subgenus  Syzygium  (Gaert.)  Calyx  tube  short,  that 
part  enclosing  the  ovary  contracted  ( pedicel-like)  incon- 
spicuous, limb  (beyond  the  ovary)  dilated,  cup-shaped,  per- 
sistent, truncated,  entire  or  repandly  4-toothed, petals  either 
free  and  expanding  or  cohering  calyptriform.  Trees 
often  of  great  size  ;  flowers  numerous,  small,  white,  limb 
of  the  calyx  usually  deciduous,  cymes  corymbose  lateral 
or  terminal. 

§.    1.    Petals  cohering  and  separating  in  that  state. 

a.  Cymes  terminal,  that  is,  from  the  upper  axils  of 
the  young  shoots  of  the  same  season. 

32.  E.  (S)  rubicunda  (R.  W. — S.  rubicundum  W.  and 
A.) 

33.  E.  (S)  Nresiana  (R.  W. — Syzygium  Neesianum 
Arnott's  pugillus)  leaves  subsessile,  oblong  lanceolate, 
blunt  pointed,  subcoriaceous,  pellucid  dotted,  penninerv- 
ed  :  cymes  terminal,  laxly  corymbose,  trichotomous,  pe- 
duncles 4-sided, thepartial  onesumbellately  3-7-flowered, 
pedicels  half  the  length  of  the  shortly  turbinate  slightly 
4-lobed  calyx  —  Arnott.  Ceylon. 

This  species  seems  to  have  a  nearly  equal  right 
to  a  place  in  both  sections  of  this  sub-genus  as  the 
petals  are  often  free.  Dr.  Arnott  remarks  that  it  differs 
from  all  the  other  species  of  the  genus  in  its  sessile 
leaves,  this  is  certainly  an  excellent  character  but  not 
without  exception,  as  1  have,  what  appears  to  me,  a  pe- 
tioled variety  of  this  plant  and  another  species  with 
sessile  leaves 

34*  E.  (S)  Myrtifolia  (Roxb.  Fl.  Ind.  2,  P.  490.) 

35.  *  E.  (S)  Oleina  (R.W.— Syzygium  oleinum  Wall) 
These  two,  if  distinct,  are  so  like  each  other  that  I  can- 
not see  by  what  characters  they  can  be  defined,  I  look, 
upon  them,  judging  from  specimens  only,  as  identical. 

36.  E.  (S)  sylvestris  (Moon)  leaves  obovate  obtuse 
or  spathulate,  coriaceous,  shining,  short  petioled  :  cymes 
corymbose,  congested  towards  the  summits  of  the  branch- 
es and  extreme  axils,  longish  peduncled  :  fruit  about  the 
size  of  a  crab-apple,  redish. 

Ceylon. —  Most  of  the  above  character  is  copied  from 
Moon's  notes  on  this  species. 

37.  E.  (S)  Caryophyllaa  (R.  W.  Syz.  Caryophyllseum 
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G:crt.)  This  specie?  varies  considerably  in  its  foliage, 
being  sometimes  broader  than  long,  at  others  spatulate, 
more  rarely  lanceo'ate,  or  merely  a  little  broader  upwards. 
It  is  however  a  very  distinct  species. 

b.    Cymes  lateral  (i.  e.)  from  year  old  branches. 

38.  E.  (S)  reticulata  (R.  W.)leaves  ovate  lanceolate, 
acuminated,  thick  and  coriaceous ;  when  dry,  brownish 
beneath  and  finely  reticulated  with  slender  whitish 
veins  :  cymes  axillary,  corymbose,  trichotomous  :  limb  of 
the  calyx  much  dilated,  4-toothed  :  flowers  large.  Assam. 
Griffith. 

Judging  from  specimens  only,this  appears  a  rigid,  very 
ramous  tree,  the  leaves  have  much  the  texture  and  ap- 
pearance of  those  of  Buchanunia  or  Mangifera.  The 
flowers  are  about  the  largest  of  ihe  sub-genus  and  very 
numerous. 

I  am  indebted  to  Mr  Griffith  for  my  specimens  of 
this  plant. 

39.  E.  ($)  alternifolia  (R.  W.)  leaves  alternate  !  sub- 
orbicular,  thick  and  coriaceous,  penoinerved  :  cymes  la- 
teral, longish  peduncled,  corymbose,  dense,  sometimes 
congested  near  the  apex  of  year  old  branches  :  calyx  trun- 
cated entire :  petals  calyptrated.  Balughaut  Mountains 
near  Madras. 

A  noble  species,  the  leaves,  which  are  nearly  orbicular, 
being  sometimes  upwards  of  7  inches  across,  very  thick 
and  coriaceous.  The  flowers  are  large,  forming  dense 
clusters  in  the  axils  of  the  leaves,  apparently  pure  \vhi:e. 
It  seems  nearly  allied  to  E.  cymosa  Roxburgh  and  E. 
(S)  densifloru  Wall., being  generally  very  like  that  species, 
but  differs  in  the  calyx  being  entire  aud  the  petals  co- 
hering. 

40.  E.  (S)  cordifolia  (R.  W.  Calyptranthis  cordifolia, 
Moon)  leaves  coriacious  penninerved,  ovate,  accuminate, 
sessile,  cordate,  stem  clasping,  at  the  base  :  cymes  corym- 
bose, longish  peduncled  axillary,  shorter  than  the  leaves: 
calyx  limb  very  slightly  4-tootbed,  petals  calyptriform. 

Ceylon.  Moon  and  Colonel  Walker.-  This  is  a  large 
handsome  species.  The  leaves  are  upwards  of  6  inches 
long  and  nearly  3  broad,  very  coriacious,  revolute  on  the 
margin  ;  flowers  pretty  large  ;  the  fruit  I  have  not  seen. 

41.  *  E.  (S)  Jambolana  (Lam.  Syz.  Jambolanum  DC. 
&c.)  This  like  many  other  widely  diffused  and  cultivated 
plants  is  a  sufficiently  variable  species,  and  under  this 
name  may  I  suspect  be  ranged,  in  addition  to  the  already 
long  list  of  synonyms,  E.  fruticosa  Roxb.  at  least  so  far 
as  can  be  determined  from  specimens.  Roxburgh  seems 
to  have  looked  more  to  habit  than  characters  in  const i 
tuting  this  last  a  distinct  species,  the  characters  of  the 
two,  though  varying  in  words, being  the  same  in  substance, 
that  is,  whatever  character  is  assigned  to  the  one  I  lind 
equally  in  the  other  when  compared. 

42.  *  E.  (S)  fruticosa  (Roxb.  Fl.  Ind.) 

43.  E.  (S)  salicifolia  (R.  W.  Syz.  salicifolinm  Gra- 
ham's Cat.  Bombay  plants)  leaves  linear  lanceolate,  ta- 
pering towards  both  ends,  obtusely  acuminate  I,  trans- 
versely finely  parallel  veined,  pellucid  dotted,  cymes  nu- 
merous, trichotomous,  small,  from  the  scars  of  fallen 
leaves  :  flowers  small :  fruit—  Ghauts  near  Bombay. 
Graham. 

This  seems  distinct,  but  is  certainly  very  near  E.  (S) 
Jambolana.  It  may  be  S.  lineare or  salicifolium  Wall, 
■which  however,  so  long  as  1  have  no  description  nor 
authentic  specimens  of  either  to  compare,  must  remain 
doubtful.   The  younger  leaves  when  held  between,  the 


eye  and  the  light  present  a  most  beautiful  net-work  of 
transparent  veins  but  without  pellucid  dots,  when  older, 
the  reticulations  nearly  disappear  and  are  succeeded  by 
pellucid  points. 

44.  E.  (S)  Odorata  f  (R.  W.  Syz.  odoratum  D.C.) 
leaves  ovate,  lanceolate,  attenuated  towards  the  base, 
with  a  blunt  short  acumen  at  the  apex,  glossy  above,  pale 
glaucous  and  transversely  veined  beneath,  cymes  corym- 
bose, diffuse,  each  floriferous  division  ending  in  a  cluster 
of  from  6  to  9  small  sessile  flowers.    Mergvi — (iriftith. 

DeCandolle  describes  his  S.  Odoratum  as  having  im- 
punctate  subcoriacious  leaves.  The  leaves  of  my  plant 
are  coriacious  and  the  older  ones  are  impunctate,  but 
when  younger  ones  which  have  not  altogether  lost  their 
translucency  are  examined,  pellucid  dots  can  be  detected. 
He  describes  the  peduncles  as  terminal,  which  in  truth 
in  most  of  my  specimens  they  are,  but,  owing  to  their 
springing  from  the  scars  of  fallen  leaves,  ou  one  year  old 
wood  I  refer  it  to  this,  as  its  true  section. 

45.  E.  (•!>')  Toddulioidis  (R.  W.)  leaves  lanceolate,  at- 
tenuated towards  the  base,  ending  in  a  long  narrow  acu- 
men above,  coriaceous,  trausversely  parallelly  veined,  pel- 
lucid dotted:  cymes  lateral  di-triehotomus,  each  branch 
bearing  1-2  or  3  flowers  :  limb  of  the  calyx  much  dilated, 
tube  contracted  not  hicker  than  the  pedicel.  Mergui — 
Griffith. 

The  leaves  of  this  species  have  the  peculiar  venatiou 
observable  in  species  of  Xanthorylon  and  Toddaiia, 
whence  the  name,  and  being  similarly  perforated  with  pel- 
lucid dots,  the  species,  not  in  flower,  might  be  supposed 
referable  to  that  order.  The  flowers  are  few,  scattered 
in  small  cymes  along  the  naked  branches. 

46.  *  E.  (S)  balsamea  (R.  W.  Syzygium  balsameum 
Wall.)  leaves  obovate,  lanceolate,  atenuated  towards  the 
base,  tranvsversely  veined,  pellucid  dotted:  cymes  co- 
rymbose small,  several  often  springing  from  the  same 
axil,  much  shorter  than  the  leaves :  calyx  entire  not 
toothed — Assam—  Capt.  Jenkins. 

'1  his  is  a  very  distinct  species  and  easily  recognized  by 
its  numerous  short,  but  many  flowered  cymes,  several 
springing  ftom  each  axil  or  scar  of  a  fallen  leaf  along 
the  naked  branch.  My  specimens  are  partly  communi- 
cated hy  Dr.  Wallich  from  the  Calcutta  Bot.  Garden, 
partly  by  Captain  Jenkins  from  Ass.un,  neither  however 
in  fruit. 

47.  *  E.  (S)  opercdata  (Roxb. — Syz.  nervosum  D.C.) 
4S.*  E.  (S)  tetragonum  (K.  W.  Syzygium  tetraginum 

Wall.)  stems  4-sided,  angles  winged:  leaves, oblong-ovate, 
attenuated  at  both  ends,  penninerved,  marginal  nerves 
prominent;  cymes  lat  ral  trichotomous,  much  shorter 
than  the  leaves  :  fruit  globose  about  the  size  of  a  lar^e 
pea. 

This  species  seems  very  closely  allied  to  the  former, 
the  decidedly  4-sided  4-winged  rainuli  seeming  to  form 
the  only  really  available  distinction,  unless  the  absence 
of  pellucid  dots,  which  I  cannot  detect  in  the  specimens 
before  me,  form  another     Communicated  by  Dr. Wallich. 

49.  E.  (JS)  androsamoides  f  (D.C.  Myrtus  androsas- 
moides  Lin  )  leaves  from  broad  oval  to  obovate-suhorbi- 
cular,  coriacious,  glabrous,  short  petioled,  not  shining, 
pellucid  dotted  :  cymes  1  iteral  trichotomous  diffuse  :  fruit 
about  the  size  of  a  small  pea,  crowned  with  the  dilated 
margin  of  the  calyx,  1  seeded.    Assam — Capt.  Jenkins. 

The  specimens  from  which  this  character  is  taken  were 
communicated  by  C  aptain  Jenkins  but  are  not  very  good. 
The  leaves  in  their  general  appearance  greatly  resemble 
some  of  the  broad-leaved  varieties  of  Combrelum  ova- 
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lifolium.  It  seems  very  distinct  from  all  the  other  spe- 
cies of  the  genus  I  have  seen. 

§.  Petals  usually  free  and  expanding  before  falling  off. 

The  plants  referred  to  this  section  are  few  and  I  have 
found  some  difficulty  in  determining  what  really  belong- 
to  it,  from  free  and  cohering  petals  occurring  in  the  same 
species.  Such  being  the  fact  the  sectional  character  must 
be  received  with  some  latitude. 

Cymes  lateral. 

50*  E.  (S)  Wallichi'i  (R.  W. — E.  bifaria  Wall.  MSS.) 

The  species  figured  by  Wallich  under  this  name  does 
not  resemble  the  specimens  so  named  and  communicated 
by  Dr.  Wallich  himself,  as  well  as  received  from  both 
Mergui  and  Assam.  The  plate,  judging  from  the  size  ot 
the  flowers,  their  short  pedicels  and  the  small  number  on 
each  cyme,  clearly  represent  a  Jambosa,  (1  think  Eng. 
alba  B.)  while  the  specimens  leave  no  doubt  of  their  be- 
longing to  Syzygium  and,  as  if  to  place  the  matter  beyond 
a  doubt  the  petals  appear  as  often,  much  oftener  indeed, 
to  cohere  and  separate  as  a  lid  than  expand ;  my  fir6t 
thought  therefore  was,  before  attentively  examining  the 
specimens  and  comparing  them  with  the  figure,  to  place 
it  between  E.  (iS)  balsamea  and  opcrculata,  which, 
judging  from  the  specimens  only,  seems  the  proper  place 
for  it,  except,  that  the  calyx  is  more  deeply  cleft  than  is 
usual  in  that  section,  and  it  is  in  all  respects  so  closely 
allied  to  the  following  that  I  cannot  think  of  separating 
them. 

51.  E.  (<S)  polyantka  (R.  W.)  leaves  penninerved  oval 
lanceolate,  tapering  at  the  base,  bluntly  acuminated, 
coriaceous,  dotted,  shining  above,  dull,  somewhat  glaucous 
beneath  :  cymes  numerous,  short,  many-flowered,  several 
springing  together  from  the  scars  of  fallen  leaves  :  calyx 
4-cleft,  petals  4,  constantly  expanding  before  falling : 
fruit.    Mergui—  Griffith. 

In  dried  specimens,  this  species  is  easily  known  by 
the  shining  deep  brown  colour  of  the  upper  surface  of 
its  leaves,  compared  with  the  pale  dull  colour  of  the  low- 
er, and  by  the  flowers,  the  petals  of  which  in  this  species 
always  expand,  though,  in  all  other  respects,  they  resem- 
ble the  most  perfect  species  of  Syzygium.  It  is  very 
nearly  allied  to  the  preceding. 

52.  E  (S)  cymosa  (Lam.  Rumph.  Amb.  :  1  tab.  41) 
leaves  short  petioled,  finely  transversely  veined,  oval,  acu- 
minated, somewhat  waved  on  the  margin,  acumen  blunt 
pointed :  cymes  corymbose,  contracted,  trichotomous, 
few-flowered  :  flowers  subsessile,  clustered  on  the  points 
of  longish  peduncles  :  calyx  slightly  lobed,  petals  free 
expanding. — Mergui—  Griffith. 

This  is  certainly  a  beautiful  plant,  and  though  in 
character  not  easily  distinguished  from  the  preceding,  is 
yet  very  distinct.  The  leaves  want  the  course  conspicu- 
ous nerves,  being  quite  even  on  both  sides,  the  nervation 
resembling  that  of  a  Calophytlum  plant,  the  midrib  only 
conspicuous.  The  cymes,  though  as  a  whole  small,  yet 
seem  to  have  long  branches, the  flowers  being  confined  to 
their  points  and  capitulate.  The  fruit  I  have  not  seen. 
Cymes  terminal  or  from  the  axils  of  young  shoots. 

53.  E.  (5)  rubens  (Roxb.)  "Leaves  short  petioled 
opposite  and  subalternate,  lanceolar  obtuse,  fine  veined 
hard  and  glossy  :  panicles  terminal,  ultimate  divisions  of- 
ten unbelliferous. — R.  Fl.  Ind.  2.  496. 

1  have  specimens  from  Mergui  which  answer,  general- 
ly, exceedingly  well  to  the  above  description,  the  under 
surface  of  the  leaves  of  which,  afe  of  a  rusty  redish 


colour  while  the  upper  is  glossy  and  very  hard. 

54.  *  E.  (S)  inopkylla  (Roxb.  Syz.  inophyllum  DC.) 
The  petals  of  this  species  being  free  and  expanding, 

with  a  tendency  to  the  terbinate  calyx  of  Jambosa,  De- 
Candolle  must  have  referred  it  here  rather  from  habit  than 
on  account  of  its  agreeing  with  his  generic  character.  It 
has  much  the  habit  of  Syzygium  but  not  the  calyptrated 
petals. 

55.  E.  (S)  rovoluta  (R.W.)  leaves  short  petioled  obo- 
vate,  very  obtuse,  revolute  on  the  margin,  very  coriace- 
ous, penninerveil,  polished  above,  dull  glaucous  beneath: 
cymes  terminal  longish  peduncled,  flowers  sessile  congest- 
ed on  the  points  of  the  floiiferous  ramuli  :  calyx  4-5- 
toothed  :  petals  usually  free  sometimes  cohering—  Ceylon 
— Colonel  Walker. 

This  species  varies  much  in  size  and  somewhat  in  the 
shape  of  the  leaves — the  smaller  leaved  varieties  having 
them  from  oval  to  obovate  lanceolate,  while  the  larger 
ones  are  very  broadly  obovate,  but  all  are  very  hard  and 
coriaceous  and,  at  least  when  dried,  revolute  on  the  mar- 
gin. 

My  specimens  were  partly  communicated  by  Colonel 
Walker  and  partly  collected  by  myself. 

56.  E.  (S)  Arnottianum  (R.  W.  Syz.  densiflorum  W. 
and  A.)  DeCandolle's  Jambosa  densifiora  claims  prece- 
dence in  the  name. 

57.  *  E.  (S)  grandis  (R.  W.  E.  cymosa  Roxb.  Fl.  Ind. 
not  Lamarck.)  A  magnificent  species  at  once  distinguish- 
ed by  its  large  broad  oval,  very  obtuse,  thick  coriaceous 
leaves,  and  dense  somewhat  capitate  many  flowered  cymes. 

Mergui — Griffith  Silhet ;  My  specimens  from  Mergui 
correspond  accurately  with  those  communicated  by  Dr. 
Wallich  from  the  Botanic  Garden  Calcutta. 

In  a  circular  arrangement  of  the  order  the  species  of 
this  section  would  form  the  transition  to  Jambosa,  and  so 
far  as  I  am  able  to  form  an  opinion  on  the  subject,  from 
the  very  imperfect  materials  now  before  me,  I  think  it  pro- 
bable Jambosa  will  be  found  to  form  the  typical  group  of 
the  circle,  Eueugenia  the  sub-typical  and  the  other  three 
sub-genera  the  aberrant.  This,  however,  can  as  yet  only 
be  surmised,  as  it  is  impossible  to  determine  the  sequence 
of  a  genus  until  the  whole  order  has  been  carefully  ana- 
lysed. 

The  places  of  the  following  species  remain  to  be  de- 
termined the  character  of  the  petals  being  unknown  to  me. 

E.  (S)  rotundifolia  (S.  rotundifolium.  Arn.  pugil.) 
"  Shrubby,  leaves  approximated,  very  short  petioled,  or- 
bicular, subretuse,  coriaceous  scarcely  punctuated,  above 
glossy  veinless,beneath  penninerved:  cymes  terminal  ses- 
sile capituliform  few-flowered  :  calyx  obovate  shortly  5- 
toothed — Mountains  of  Ceylon  :  6000  feet  of  elevation." 
— Arnott. 

From  the  examination  of  an  imperfect  specimen  of  the 
plant  now  before  me,  I  should  rather  describe  the  calyx 
as  4  than  5-toothed,  in  all  other  respects  the  character 
accords  accurately  with  the  specimen. 

E.  (S)  calophylifolia  (R.  W.)  shrubby,  ramuli  4 -sided: 
leaves  approximated,  from  obovate  suborhieular  to  oval, 
very  obtuse,  coriaceous,  smooth,  dull,  not  shining,  veinless 
above,  penninerved  beneath,  slightly  revolute  on  the  mar- 
gin, cymes  terminal,  corymbose,  short  peduncled,  many- 
flowered,  calyx  limb  repaudly  4 -toothed,  petals  4  orbicular 
expanding  (?)  before  falling. 

Ootacamund,  Netlgherries. 

This  is  quite  distinct  from,  though  evidently  nearly  al- 
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lied  to,  the  preceding.  The  specific  name  is  in  allusion 
to  the  s'riking  likeness  in  the  form  of  the  leaves,  to 
those  of  Calophyllum  Walherii  tab.  45  of  the  preceding 
volume. 

I  am  necessarily  forced  to  pass  over,  unnoticed,  many 
species  only  known  to  me  from  description,  often 
not  very  perfect,  but  as  my  object  is  to  sketch  an  arrange- 
ment, it  would  tend  to  destroy  its  usefulness  were  1  to 
introduce  species  unknown  to  me  as  they  might  chance 
to  be  placed  in  wrong  sections,  or  might  not  even  belong 
to  the  genus.  The  following  species  I  have  ascertained 
from  the  examination  of  specimens  must  be  excluded. 

EXPLANATION  OF 

Fig.  1.  A — Section  of  the  base  of  a  very  young  ovary 
of  the  Pomegranate,  showing  the  lower  series  of  carpels, 
4  in  number,  with  a  single  central  placenta  in  each  cell. 

B — Another  section  of  the  same  ovary,  showing  the 
upper  series  in  this  instance  6  in  number,  each  having  a 
single  parietal  placenta— These  two  figures  are  taken 
from  opposite  sides  of  the  same  slice. 

Fig.  2.  CD — These  are  sections  of  another  ovary 
somewhat  further  advanced,  showiug  the  derangement 
caused  in  the  lower  series  of  carpels  by  the  growth  of 
parts  in  a  very  confined  space. 

C.  The  lower  series. — D.  The  upper  series  of  carpels ; 
in  this  instance  7  in  number.  These  two  sections  as  in 
the  former  instance  are  taken  from  opposite  sides  of  the 
same  slice. 

Fig.  3.  Myrtits  tomentosa.  1.  Flower  front  view,  about 
the  natural  size — 2.  Side  view,  petals  removed — 3.  A 
petal  detached — 4.  Stamens — 5.  Ovary  cut  transversely, 
3-celied,  with  2  rows  of  ovules  in  each  cell — 6.  Ovary 
cut  vertically  showing  the  superposed  ovules  (but  they 
are  much  more  numerous  than  here  represented) — 7.  A 
fruit  nearly  full  grown,  cut  transversely — 8,  A  detached 
seed — 9.  The  same  longitudinally,  showing  the  form  and 
position  of  the  embryo. 

Fig.  4.  Jossinia  indica,  (R.  W.)  1.  Young  fruit,  co- 
vered with  its  persistent  calyx,  natural  size — 2.  The  same, 
the  pericarp  removed  bringing  into  view  a  cluster  of 
aborted  ovules  lying  on  the  side  of  some  considerably 
advanced — 3.  The  fruit  cut  vertically,  showing  several 
seed  considerably  advanced  towards  maturity — 4.  An 
immature  fruit  cut  transversely,  2-celled — 5.  A  seed — 
6.  The  same  cut  transversely—  7.  Cotyledons  detached, 

Fig.  5.  Monoxora  spectubilis,  (R.  W.) — 1.  A  flower 
side  view,  magnified — 2.  The  same,  petals  removed — 3. 
Stamens — 4.  Ovary  cut  vertically — 5.  Cut  transversely 
— 6.  A  young  fruit— 7.  one  nearly  mature  cut  trans- 
versely, showing  the  nuts  in  silu—b.  A  nut  detached — 


Eugenia  laurina!  Moon's  catalogue,  is  a  6pecies  of 

Symplocos. 

Eugenia  capilellala  (Arn.  Pugillus)  is  a  6pccies  of 

Memecylon. 

Had  I  felt  the  slightest  wish  to  extend  the  list  of  spe- 
cies, I  believe,  the  materials  in  my  possession  would  have 
enabled  me  without  difficulty  to  have  done  so,  but  being 
anxious  on  the  contrary  rather  to  reduce  than  extend  the 
list  of  doubtful  species  1  have  been  careful  to  add  none 
of  my  own  on  which  a  doubt  can  exist.  .Most  of  those 
I  have  named  as  new  species,  will  shortly  be  figured  in 
the  Icoues. 

PLATE  97,*  OR  122. 

9.  The  same  cut  lengthwise  showing  one  of  the  cells 
with  its  enclosed  seed — 10.  Cut  transversely  3-celled — 
The  shell  of  these  nuts  is  exceedingly  hard. 

Fig.  6.  Pimenla  acru,  (K.  W.J— I.  A  flower  side 
view — 2.  The  ovary,  after  the  fall  of  the  petals  and  sta- 
mens, crowned  by  the  limb  of  the  calyx — 3.  Stamens— 
4.  Ovary  cut  transversely,  showing  a  portion  of  the 
broad  free  placenta — o.  Cut  vertically  showing  the  pla- 
centas and  their  attached  ovules  in  situ — 6.  A  placenta 
and  ovules  detached — 7.  A  fruit  not  quite  mature,  natu- 
ral size — 8.  The  same  cut  transversely — 9.  A  seed, 
nearly  mature — 10.  The  same,  the  testa  removed  show- 
ing the  spirally  involute  embryo — The  glutinous  albu- 
men which  surrounds  this  seed,  1  could  not  show  in  a 
drawing. 

Fig.  /  •  Pimenla  vulgaris,  (Liud.) — 1.  A  flower  side  view 
— 2.  The  same,  stamens  aud  petals  removed  to  show  the 
lobes  of  the  calyx — 3.  Stamens — 4.  Ovary  cut  vertically 
showing  the  pendulous  solitary  ovules — 5.  Ovary  cut 
transversely,  2-celled  — 6.  A  fruit  nearly  mature — 7.  A 
seed  full  grown — 8.  The  same,  the  testa  removed  to 
show  the  spirally  involute  embryo— 9.  The  embryo  cut 
longitudinally. 

Fig.  8.  Eugenia  (J.)  keniisp  herica  (R.  W.) — 1.  A 
flower  about  the  period  of  expansion — 2.  The  same  cut 
vertically,  showing  the  iucurved  stamens  and  position  of 
the  ovary— 3.  Front  view  of  the  petals  after  the  fill  of 
the  stamens  —  \.  Stamens — 5.  Ovary  cut  vertically — 6. 
cut  transversely. 

Fig.  9.  Eugenia  («/.)  paucijlora  (R.  V.) — I.  A  flower 
cut  vertically,  showing  the  position  of  the  stamens  in 
the  bud — 2.  Tube  of  the  calyx  cut  longitudinally  show- 
ing the  place  of  the  ovarj  (about  the  natural  size) — 3. 
Stamens — 4.  Ovary  cut  transversely — 5.  A  fruit  some- 
what reduced — G.  Pericarp  removed,  showiug  the  seed 
in  situ — 7.  The  seed  transversely  2-lobed. 

Fig.  10.  Nelitris  punicidata  ?  (Lindlev) — 1.  Flower 
side  view— 2.  The  same,  petals  removed  — 3.  Stamens — 
4.  Ovary  cut  transversely,  8-celled— 5.  Ovary  cut  verti- 
cally, showing  the  solitary  reuiform  ovules — 6.  A  raceme 
of  young  liuit. 


EXPLANATION  OF  PLATE  98. 


Eugenia   (Jambosa)   Malaccensis — Jambosa  Malac- 
censis,  U.C.—  1.  Flowering  branch— natural  size, 
'2.  An  Anther. 

3.  Ovary  aud  calyx. 

4.  Ovary  cut  transversely. 


5.  A  fruit,  near  maturity. 

6.  The  same,  cut  transversely. 

7.  A  portion  of  a  leaf  magnified  to  show  the  pellucid 
dots — all  more  or  less  magnified. 


MYRTACE^E. 


97*  or  122. 


Winchester  litk- 


Genera  of  Myrte^e. 
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Sub-order  Barringtonie^e. 

This  is  a  small  tribe  including:,  according  to  Lindley,  only  seven  genera,  two  of  which  Bar- 
ringtonia and  Carey  a  are  found  in  continental  India.  Respecting  this  sub-order  Dr.  Lindley  re- 
marks "  No  characters  have  yet  been  assigned  to  these  plants  by  which  they  may  be  known  from 
Myrtaceae,  except  their  alternate  leaves  without  semi -transparent  dots,  and  the  presence  of 
stipules.  The  latter  peculiarity  which  has  been  assigned  to  them  by  Von  Martins  does  not 
exist  in  any  of  the  species  I  have  examined,  so  that  the  substantial  distinction  is  reduced  to 
the  first  mentioned.  There  is,  however,  something  so  peculiar  in  the  appearance  of  these  plants, 
that  one  can  hardly  doubt  that  some  good  characteristic  mark  will  be  one  day  added  to  those 
they  already  possess." 

One  such  mark  certainly  does  exist  in  the  seed,  which  Roxburgh  correctly  describes  as 
having  a  simple  inverse  embryo  the  length  of  the  ample  perisperm  or  albumen  as  it  is  now  called, 
and  pointedly  remarks  on  the  similarity  existing  between  the  seed  of  these  plants  and  some 
Guttiferae;  a  very  sufficient  distinction  between  them  and  true  Myrtaceae,  in  which  no  such 
structure  is  known  to  exist.  Hence  it  appears  that,  however  closely  allied  by  the  flower,  they 
are  essentially  distinct  as  regards  properties,  structure  of  the  seed,  and  mode  of  germination. 
These  are  powerfully  aided  by  habit,  that  is,  by  their  alternate  often  serrated  leaves  without  pel- 
lucid dots  and  by  their  4  rarely  2 -ceiled  ovary,  than  which,  it  appears  to  me,  distinctions  of 
much  less  value  have  been  allowed  to  divide  as  nearly  allied  families.  This  last,  I  am  well  aware, 
is  an  argument  of  no  weight,  as  it  does  not  necessarily  follow,  that,  because  we  have  fallen  into 
one  error  another  should  be  committed  to  keep  it  in  countenance,  and  would  not  have  been 
used,  had  I  felt  any  doubt  of  their  being  distinct.  On  these  grounds  I  view  Barringtonia, 
Careya,  Fcetidia  (the  ovary  of  which  I  have  examined)  and  some  others,  as  forming,  if  not  a 
distinct  order,  at  least  a  well  marked  sub  order  of  Myrtaceae. 

Geographical  Distribution.  Seven  or  eight  genera  have  by  different  authors  been  re- 
ferred here :  three  of  these  are  of  Indian  origin,  viz.  Barringtonia,  Careya,  and  Glaphyria, 
the  last  a  native  of  the  Moluccas,  unknown  to  me.  The  other  two  are  widely  distributed  over 
India.  One  ( Gustavia )  is  common  to  tropical  America  and  Java,  and  all  the  others  doubt- 
fully referred  here,  are  entirely  American  or  West  Indian. 

Properties  and  Uses.  Little  seems  to  be  known  respecting  these.  The  bark  of  Bar. 
ringtonia  ( Stravad/um J  racemosa  is  somewhat  bitter  and  is  said  by  Dr.  Ainslie,  on  the  autho- 
rity of  the  vitians  to  have  properties  sbiiilar  to  Cinchona,  while  the  root  is  considered  valuable 
on  account  of  its  cooling  aperient  and  deobstruent  properties.  Of  Gustavia  speciosa  Dr.  Lindley 
(Flora  medica)  remarks  "  according  to  Humboldt  and  Bonpland  children  are  very  fond  of  the 
fruit  and  become  quite  yellow  after  eating  it,  but  in  24  or  48  hours  they  regain  their  natural  co- 
lour without  any  remedy."  The  species  of  both  Barringtonia  and  Careya  are  for  the  most  part 
considerable  trees.  The  former  frequenting  low  moist  grounds,  the  latter  preferring  more 
elevated  and  dryer  situations,  but  I  have  not  been  able  to  learn  that  the  timber  of  any  of  them 
is  held  in  esteem,  by  either  the  carpenter  or  ship-builder. 

Remarks  on  Genera  and  Species.  On  the  two  genera  which  compose  the  Indian  por- 
tion of  this  sub-order  there  is  but  little  room  for  remark.  One  peculiarity  however  I  have  ob- 
served, namely,  that  the  number  of  cells  of  the  ovary  differ  not  only  in  different  species  but  occa- 
sionally in  different  specimens  of  thdsame  plant.  When  variations,  in  this  respect,  occur,  I  have 
found  them  indicated  by  the  calyx,  the  lobes  of  which  correspond  with  the  cells.  B.  race- 
mosa has  usually  a  two-lobed  calyx,  and  the  ovary  is  2-celled,*  but,  sometimes,  the  calyx  is 
three-lobed,  and  then  I  have  found  the  ovary  3-celled.  B.  acutangula  has  a  4  lobed  calyx  and 
4-celled  ovary  as  Gartner  describes  :  hence  the  generic  character  is  neither  ovary  4-celled  as 
Gaertner  has  it,  nor  2-celled  as  Roxburgh,  correcting  Gsertner,  says  it  should  be ;  but,  ovary 

*  After  this  was  in  type  I  had  an  opportunity  of  examining  the  ovary  of  B.  speciosa,  a  species  with  a  2-lobed 
calyx,  which  I  find  4-celled. 
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2  or  4-celled,  sometimes  but  rarely  3-celled.  I  have  from  Ceylon  what  appears  to  be  a  small 
flowered  variety  of  B.  aculangula,  it  may  however  be  a  distinct  species,  but  that,  my  specimens 
scarcely  enable  me  to  determine. 

The  number  of  cells  of  the  ovary  of  Carcija,  like  that  of  Barringtonia,  seems  to  vary,  as  in 
the  accompanying  figure,  which,  though  not  prepared  under  my  e\e,  I  have  every  reason  to 
believe  a  correct  representation  of  the  specimen,  five  are  shown  though  four  is  the  normal 
number. 

EXPLANATION  OF  PLATES  99  &  100. 


Careya  Arborea,  Rosb. — 1.  Flowering  branch,  slightly 
reduced,  in  size. 

2-3.  Fasciculi  of  stamens,  back  and  front  views. 

4.  Authors,  back  and  front  views. 

5.  Ovary,  cut  vertically. 

6.  Ovary  cut  transversely,  but  showing  5  in  place  of 
4-cells,  ihe  usual  number. 

7.  A  cluster  of  full  grown  fruit. 

8.  One  of  them  cut  transversely,  showing  the  seed 


imbedded  in  soft,  loo-e,  cellular  matter,  which  occupies 
the  whole  interior  of  the  fruit. 

9.  A  seed,  detached. 

10.  The  same  cut  transversely,  the  central  dark  spot 
representing  the  form  and  position  of  the  embryo  in  the 
midst  of  a  copious  albumen. 

11.  The  same,  cut  longitudinally — both  from  young 
specimens. 

12  &  13.  The  same  parts,  as  seen  in  ripe  seed. 


Sub-order  Philadelphe.e. 

Much  difference  of  opinion  seems  to  exist  among  Botanists  as  to  the  place  this  small  tribe 
of  plants  should  occupy  in  the  Botanical  system. 

Jussieu  originally  referred  them  to  Myrtaceae,  Mr.  D.  Don,  afterwards  removed  them 
thence  and  constituted  them  a  distinct  order,  assigning  as  their  nearest  affinities  Sazifrageae. 
DeCandolle  so  far  adopted  this  view  as  to  indicate  Hydrar?geae,a  tribe  of  Sa.cifiageae,  as  their 
nearest  allies,  but  notwithstanding,  stations  Philadelpheae  next  Myi  laceae :  Deutzia  however 
he  gives  to  Hydrangeae.  Lindley  and  Arnott  both  adopt  the  order,  both  place  it  near  .Myrta- 
ceae and  both  differ  from  DeCandolle  in  considering  Deutzia  one  of  its  genera.  Bartling  on 
the  other  hand  takes  a  totally  different  view  and  places  the  genera  referred  here  among  his  Ona- 
grariae,  a  station,  in  my  opinion,  most  erroneous  since  it  virtually  reduces  that  order,  by  depriv- 
ing it  of  its  only  really  good  character,  the  binary  arrangement  of  all  its  parts,  "every  part  of 
the  flower  being  some  regular  multiple  of  two"  a  most  valuable  character  but  lost  on  the  union 
of  Philadelpheae  which  have  a  quinary  arrangement.  Deutzia,  referred  here  by  Lindley,  .Ar- 
nott, and  Meisner,  is  excluded  by  D.C.  and  Bartling.  Meisner,  differing  from  these  leading 
authorities,  reverts  to  Jussieu's  arrangement  and  replaces,  as  I  have  here  done,  the  tribe  among 
JMijrtaceae,  raising  it  to  the  rank  of  a  suborder.  I  have  the  more  readily  followed  Meisner, 
partly  because  I  do  not  clearly  see  on  what  point,  with  the  exception  of  albuminous  seed,  a  good 
distinction  can  be  established,  but  principally,  because  it  affords  me  a  convenient  opportunity  ot 
noticing  an  Indian  order,  which,  from  its  being  confined  to  the  northern  regions  and  not  ad- 
mitted into  our  Prodromus,  would  otherwise  have  been  passed  over. 

Whether  or  not  I  am  correct  in  considering  this  a  sub-order  rather  than  an  order  is  a  ques- 
tion which  may  be  left  for  abler  Botanists,  and  enjoying  better  opportunities  for  its  examination, 
to  determine.  In  the  mean  time,  I  copy  Dr.  Lindley's  character  of  the  order,  as  given  in  the 
second  edition  of  his  natural  system. 

"  Calyx  superior,  with  a  persistent  limb,  having  from  4  to  10-divisions.  Petals  alternate 
with  the  segments  of  the  calyx,  and  equal  to  them  in  number,  with  a  convolute-imbricate  aesti- 
vation. Stamens  indefinite,  arising  in  I  or  2  rows  from  the  orifice  of  the  calyx.  Styles  either 
distinct,  or  consolidated  into  one,  stigmas  several.  Capsule  half  inferior,  with  from  4  to  10- 
cells,  many-seeded.  Seeds  scobiform,  subulate,  smooth,  heaped  in  the  angles  of  the  cells  upon 
an  angular  placenta  ;  aril  {  loose  membranous  Albumen  fleshy  ;  embryo  inverted,  about  as 
long  as  the  albumen,  cotyledons  oval,  obtuse,  flat tish  ;  radicle  longer  than  the  cotyledons,  supe- 
rior, straight,  obtuse.  Shrubs.  Leaves  deciduous,  opposite,  toothed,  without  dois  or  stipules. 
Peduncles  axillary  or  terminal,  in  trichotouious  cymes.  Flowers  always  white.  Fruit  some- 
times a  little  scurfy." 
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Affinities.  Whether  an  order  or  sub-order  this  tribe  certainly  forms,  through  Hydran- 
geae,  the  connecting  link  between  Saxifrageae  and  Myrtaceae,  and  seems  even  to  render  it 
probable  that  a  more  natural  distribution  would  be,  to  unite  Hydrangeae  with  Philadelpheae, 
and  thus  form  an  order  intermediate  but  distinct  from  both.  This,  in  fact,  has  already 
been  partly  accomplished  by  DeCandolle,  who  has  placed Deutzia  among  his  Hydrangeas,  while 
all  others,  with  one  exception,  place  it  in  Philadelpheae.  Bartling  places  it  among  his  genera 
incertae  sedis.  This  is  merely  thrown  out  as  a  suggestion  not  being  myself  in  possession  of 
materials  to  follow  out  the  enquiry. 

Geographical  Distribution.  Deutzia  is  found  in  Japan  and  India,  Decumaria  is  an 
American  genus,  and  P  hiladelphus  is  indigenous  in  Europe,  America,  and  the  north  of  India — 
Nothing  seems  to  be  known  of  their  properties. 

LXVL— ONAGRARLE. 

This,  like  the  preceding,  is  an  order  on  the  limits  of  which  Botanists  seem  greatly  to  differ  in 
opinion;  some,  Brown, DeCandolle,  &c,  considering  Onagrariae  and  Halorageae  distinct  orders, 
while  others,  Lindley  and  Mei3ner,  view  them  as  parts  of  one  more  extensive  group,  which  they 
call  Onagraci^e  including,  according  to  the  former,  (Lindley)  as  sub-orders  —  Circeae,  Hydro- 
car yes,  and  Halorageae;  to  which  Meisner  adds,  Callitrichineae  and  Ceratophy'Jeae.  But  of 
these  Lindley  disposes  very  differently,  by  sending  Callitrichineae  as  a  distinct  order  to  the 
imperfect  flowered  division  of  the  system,  while  he  views  Ceratophylleae  as  a  sub  order  of 
Urticeae.  Endlicher  (genera  plantarum)  on  the  other  hand  retains  both  as  distinct  orders,  placing 
them  along  with  Podostemmeae  near  Piperaceae. 

In  the  midst  of  these  conflicting  opinions  I  confess  myself  altogether  incompetent  to  decide 
which  is  right,  but  will  adopt  a  middle  course.  With  this  view  I  retain  Onagrariae  and  Halo- 
rageae as  distinct  orders,  but  exclude  Callitrichineae  from  the  latter,  as  I  formerly  did  Cerato- 
phylleae from  Salicareae,  both  to  be  afterwards  considered  along  with  Podostemmeae,  specimens 
of  a  species  of  which  I  have  received  from  both  Ceylon  and  the  Neilgherries,  further,  viewing 
the  genera  Circcea  and  Trapa  as  sufficiently  distinct  from  all  those  of  the  true  Onagrariae 
to  warrant  their  partial  separation,  I  shall  follow  Lindley  in  considering  these  as  sub-orders. 

Thus  limited,  this  order  includes  only  two  genera  from  the  south  of  India,  Jassicea  and  Lud- 
wigia,  though  it  is  probable  Epilobium  will  yet  be  added,  as  some  species  of  it  are  found  on  the 
Himalayas,  and  I  think  I  have  seen  one  from  Ceylon  and  another  from  the  Neilgherries,  but 
probably  introduced. 

Of  CirccEa  I  have  one  species  from  the  Neilgherries  and  Pulney  mountains.  Trapa  has 
been  long  known  in  India. 

Most  of  the  true  Onagrariae  are  herbaceous  plants  or  tender  shrubs,  with  angular  or  round 
stems  and  opposite  or  alternate  simple  leaves,  either  sessile,  or  attenuated  at  the  base  into  a 
short  petiol,  often  dentate  or  serrated,  but  rarely  pinnatifid,  dotless  and  exstipulate.  In  the 
few  met  with  in  India  ihey  are  quite  entire.  The  flowers  are  bi-sexual,  regular,  axillary  and 
solitary,  or  racemose  and,  with  scarcely  an  exception,  all  the  parts  regular  multiples  of  two,  four 
being  the  prevalent  number. 

The  following  is  Dr.  Lindley's  character  of  the  order. 

"  Calyx  superior,  tubular,  with  the  limb  4-lobed ;  the  lobes  cohering  in  various  degrees, 
with  a  valvate  aestivation.  Petals  generally  equal  in  number  to  the  lobes  of  the  calyx,  into  the 
throat  of  which  they  are  inserted,  regular,  with  a  twisted  aestivation.  Stamens  four  or  eight 
inserted  into  the  calyx:  filaments  distinct;  pollen  triangular,  usually  cohering  by  threads. 
Ovary  of  several  cells,  generally  crowned  by  a  disk  ;  style  filiform  ;  stigma  either  capitate  or 
4-lobed.  Fruit  baccate  or  capsular,  many-seeded,  with  4  cells.  Seeds  numerous,  without  albu- 
men ;  embryo  straight ;  radicle  long  and  taper;  cotyledons  very  short.  Herbaceous  plants  or 
shrubs.  Leaves  alternate  or  opposite,  simple,  entire  or  toothed.  Flowers  red,  purple,  white, 
blue,  or  yellow,  axillary  or  terminal." 

Affinities.  In  habit  they  are  allied  to  Salicareae,  from  which  they  are  distinguished  by 
their  ovary  cohering  with  the  tube  of  the  calyx,  not  free  as  in  them. 
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They  also  approach  Myrtaceae  through  Fuschia,  hut  differ  in  the  ahsence  of  pellucid  dots 
and  in  having  definite  stamens.  This  last  character  equally  distinguishes  tliem  from  Philadel- 
p/ieae.  The  filiform  style  and  ahsence  of  albumen  separate  them  from  Halorageae,  from  which 
they  also  differ  in  habit.  They  have  also  been  compared  with  Loaseae  but  are  readily  distin- 
guished by  their  binary,  not  quinary,  arrangement  of  the  parts  of  the  flower  which  mark  that 
order,  leaving  altogether  out  of  consideration  the  acrid  stinging  properties  possessed  by  Loaseae. 

G focra phical  Distribution.  The  species  of  this  order  are  numerous,  amounting 
according  to  DeCandolle's  I'rodromus  to  24S.  including  Trapa  and  Circcea,  the  greater  por. 
tion  of  which  are  American,  though,  to  some  extent,  found  in  all  countries  from  the  extreme 
north,  through  every  degree  of  latitude,  to  the  equator,  ami  thence  nearly  50  degrees  south,  but 
most  abound  in  the  temperate  regions.  In  India,  within  the  tropics,  the  species  are  few  and 
except  Ludwigia  paroiflora  and  Jussitea  repens,  of  rather  rare  occurrence.  In  the  more  temper- 
ate regions  of  the  Himalayas  thirteen  species  of  Eptlobium  have  been  found,  one  of  which  has 
been  figured  by  Dr.  Royle. 

Properties  and  Uses.  Of  these  almost  nothing  is  known.  The  roots  of  the  evening 
primrose  jEnotkera  biennis  are  edible,  and  it  is  cultivated  for  their  sake. 

Remarks  on  Genera  and  Species.  In  an  order  containing  only  two  genera  within  the 
limits  to  which  this  work  extends,  there  is  not  much  room  for  remark  on  this  division  of  the 
subject,  yet  I  cannot  altogether  pass  it  over,  as  I  think  we  have  more  genera  than  we  can  find 
good  characters  for.  Jussicea  is  readily  distinguished  by  having  twice  as  many  stamens  as  petals, 
but  in  both  Ludwigia  and  Isnardia  they  are  the  same,  and  in  truth,  so  far  as  I  can  discover, 
there  is  no  good  difference  between  these  genera,  the  plant  here  figured,  which  is  unquestionably 
a  Ludwigia,  seems  to  agree  equally  well  with  the  character  of  Isnardia. 

EXPLANATION  OF  PLATE  101. 


Ludwigia  parviflora. 

1.  Small  plant — natural  size. 

2.  Expanded  flower. 

3.  Stamens. 

4.  Capsule  cut  transversely. 


5.  Ovary  cut  longitudinally. 

6.  Mature  capsule  splitting,  showing  the  ripe  seed. 

7.  Ovary  cut  transversely,  4-cellrd,  with  several  rows 
of  ovules  in  each — all  more  or  less  magnified. 

Nus.  4  and  7,  are  misplaced. 


Sub-order  Circle e^e. 

This  sub-order  consists  of  but  one  genus,  essentially  distinguished  from  all  the  true  Ona- 
grariae  on  the  one  side,  by  the  cells  of  its  ovary  having  only  one  ovule,  and  from  Hydrocaryes 
on  the  other,  by  its  ovules  being  erect  not  pendulous. 

From  Halorageae  it  is  equally  distinguished  by  its  erect,  not  pendulous,  ovules,  and  still 
further  by  its  ex-albuminous  seed.  The  following  is  Lindley's  character  of  both  the  sub-order 
and  genus. 

"  Calyx  superior,  deciduous,  tubular,  with  a  two- parted  limb.  Petals  2,  alternate  with 
the  lobes  of  the  calyx.  Stamens  2,  alternate  with  the  petals,  inserted  into  the  calyx.  Disk 
large, cup-shaped,  filling  up  the  whole  of  the  tube  of  the  calyx,  and  projecting  beyond  it.  Ovary 
2  (or  I)  celled,  with  an  erect  ovule  in  each  cell  ;  style  simple,  arising  out  of  the  disk  ;  stigma 
emarginate.  Fruit  2  (or  1)  celled,  2-valved,  2  (or  I)  seeded.  Seeds  solitary,  erect  ;  albumen 
none ;  embryo  erect ;  radicle  short,  inferior.  Herbaceous  plants.  Leaves  opposite,  toothed, 
stalked.    Flowers  in  terminal  and  lateral  racemes,  covered  with  uncinate  hairs." 

Affinities.    These  have  been  already  pointed  out  under  the  preceding  order. 

Geographical  Distribution.  They  have  only  been  found  in  the  northern  hemisphere. 
The  species  though  few  in  number,  have  a  wide  range  over  the  northern  regions  of  Europe, 
America  and  Asia— Royle  has  figured  one  from  the  Himalayas  and  I  have  one  from  both  the 
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Neilgherry  and  Pulney  mountains.  Royle  considers  his  a  new  species  and  has  called  it  C.  cor- 
data,  mine  does  not  appear  to  differ  specifically  from  C.  alpina,  either  in  character,  habit,  or  in 
the  kind  of  locality  where  it  grows. 

R km AiiKS  on  Species.  It  is  almost  amusing  to  peruse  the  characters  by  which  Botanists, 
ever  since  the  days  of  Linneeus,  have  been  endeavouring  to  distinguish  between  C.  lutetiana 
and  C.  alpina,  which  neither  individually  nor  collectively  would,  in  any  doubtful  case,  enable  any 
one,  except  by  chance,  to  tell  the  one  from  the  other,even  though  the  species  are  certainly  distinct. 
The  genus  until  extended  by  Indian  additions  consisted  of  those  two  species  only,  the  fruit  of 
the  former  of  which  is  2-celled,  with  an  erect  seed  in  each  cell,  hence  the  generic  character 
f  ovarium  2-celled  with  an  erect  ovulum  in  each  cell :  fruit  2-celled,  2-valved,  2-seeded.  Such 
being  the  case  in  one  species  it  is  inferred  it  must  equally  be  so  in  the  other,  and  the  flower 
being  small  and  fruit  rarely  produced,  this  is  taken  for  granted.  By  taking  it  for  granted  Bot- 
anists have  puzzled  themselves  in  vain,  for  at  least  a  century,  to  find  good  specific  characters 
by  which  to  distinguish  them.    The  ovary  at  once  supplies  the  long  sought-for  desideratum. 

Ovary  2-celled  —  C.  lutetiana. 

Ovary  1 -celled — C.  alpina. 

EXPLANATION  OF  PLATE  101*  OR  112. 


Circcea  alpina. 

1 .  Plant — natural  size. 

2.  A  flower,  front  view. 

y.  Flower  and  ovary,  side  view. 
4.  Stamens. 


5.  Stigma. 

6*.  Detached  ovary. 

7.  Cut  transversely. 

8.  Cut  vertically,  showing  the  erect  ovule — all  more  or 
less  magnified. 


Sub-order  Bydrocaryes. 

This  sub-order,  like  the  last,  consists  of  only  one  genus,  Trapa,  and  differs  essentially  from 
it  in  the  position  of  its  ovules — erect  in  that,  pendulous  in  this.  They  are  floating  plants,  al- 
ways found  in  water.  The  Indian  species  T.  bisjiinosa  is  so  very  rare  a  plant,  in  southern 
India,  that  I  have  only  once  seen  it  growing  and  that  on  the  Malabar  Coast.  The  sub-order 
is  thus  characterized  by  Lindley. 

"  Calyx  superior,  4-parted.  Petals  4,  arising  from  the  throat  of  the  calyx.  Stamens  4, 
alternate  with  the  last.  Ovary  2-celled  ;  ovules  solitary,  pendulous  ;  style  filiform,  thickened 
at  the  base ;  stigma  capitate.  Fruit  hard,  indehiscent,  1-celled,  1-seeded,  crowned  by  the  in- 
durated segments  of  the  calyx.  Seed  solitary,  large,  pendulous  ;  albumen  none  ;  cotyledons  2, 
very  unequal.  Floating  plants.  Lower  leaves  opposite,  upper  alternate  ;  those  under  water 
cut  into  capillary  segments  ;  petioles  tumid  in  the  middle.    Flowers  small,  axillary." 

The  species  of  this  genus,  5  in  number,  are  all  natives  of  Europe  and  Asia,  one  is  a  native 
of  Europe,  2  of  India  proper,  one  of  China,  and  one  of  Cochin  China. 

Propertiks  and  Uses.  "  The  great  seeds  of  Trapa  are  sweet  and  eatable.  Those  of 
T  bispinosa  form  an  extensive  article  of  cultivation  in  Cashmere  and  other  parts  of  the  east, 
where  they  are  a  common  food,  under  the  name  of  Singhara  nuts." — Lindley. 

LXVII.— HALORAGE^E. 

This  is  a  small  ord?r  of  aquatic  or  sub-aquatic,  herbaceous,  very  rarely  suffruticose  plants, 
but  widely  diffused,  being  found  in  every  quarter  of  the  globe.  Their  habit,  generally,  is  so 
peculiar,  that  they  were  at  one  time  even  placed  among  monocotyledonous  plants  by  some  Bot- 
anists. Mr.  Brown  was  the  first  to  separate  them  as  a  distinct  order  and  determine  their  affi- 
nities, so  late  as  1 8 1  4.  Since  then  all  Botanists  adopted  his  views  until  Dr.  Lindley,  in  1836, 
suggested  that  they  might  be  re  luced  to  a  sub-order  and  ranged  under  Onagrariae,  as.  men- 
tioned under  that  order.    In  this  view  he  has  been  followed  by  Meisner  and  not  without  some 
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show  of  reason,  as  the  points  of  distinction  between  the  two  are  few,  and  some  of  them  1  think 
unimportant.  The  principal  are  the  absence  of  a  style,  the  s'igmas  equaling  the  number  of  the 
cells  of  the  ovary,  sessile  and  pencillate  or  papulose,  and  lastly,  the  seed  being  albuminous  and 
pendulous  in  place  of  exalbuminous  and  erect  or  ascending.  Judging  from  analogy,  the  absence 
or  presence  of  a  style  can  be  of  but  secondary  importance,  so  also  the  character  of  the  stigma  whe- 
ther capitate  or  divided.  In  Trapa  the  seed  are  equally  pendulous,  and  some  true  Halorageae 
have  a  sparing  albumen.  For  these  reasons  I  should  perhaps  at  this  time  have  foil 3 wed  Lindley's 
view  had  we  not  already  adopted  the  other  in  our  Prodromus,  and  my  departing  from  it  here 
might  tend  to  cause  confusion. 

The  Indian  species  of  this  order,  excluding  Callitrichineae,  all  belong  to  the  tribe  or  sub- 
order Cercodeece  and  are  referable  to  three  genera,  Haloragis,  Myriophyllum,  and  Scpicula, 
species  of  each  of  which  are  found  on  the  Neilgherries.  Hippuris  a  peculiarly  northern  genus, 
has  not,  so  far  as  I  am  aware,  been  yet  found  in  India.  As  in  the  Prodromus  we  have  con- 
fined ourselves  to  giving  the  character  of  the  tribe  Cercudeece,  1  shall  here  give  Lindley's  char- 
acter of  the  order,  or,  as  he  views  it,  sub-order. 

"  Calyx  superior,  with  a  minute  limb,  petals  minute,  inserted  into  the  summit  of  the  calyx, 
or  wanting.  Stamens  inserted  in  the  same  place,  equal  in  number  to  the  petals,  or  occasionally 
fewer.  Ovary  adhering  inseparably  to  the  calyx,  with  1  or  more  cells  ;  style  none  ;  stigmas 
equal  in  number  to  the  cells,  papulose,  or  pencil-formed  ;  ovules  pendulous  ;  albumen  fleshy  ; 
embryo  straight,  in  the  axis  ;  radicle  superior,  long  and  taper;  cotyledons  minute.  Herba- 
ceous plants,  or  under-shrubs,  often  growing  in  wet  places.  Leaves  either  alternate,  opposite, 
or  whorled.    Flowers  axillary,  sessile,  occasionally  monoecious  or  dieecious." 

Affinities.    These  have  been  already  sufficiently  explained. 

Geographical  Distribution.  Europe,  North  America,  Africa,  India,  China,  Japan,  New 
Holland,  and  South  Sea  Islands,  all  claim  representatives  of  this  order,  though  the  whole 
number  of  species  described  by  DeCandolle  only  amounts  to  38,  and  probably  at  this  time  not 
more  than  50  exist  in  herbaria,  another  instance  of  the  often  observed  fact,  that  families  of 
plants,  peculiarly  aquatic  in  their  habits,  have  a  wider  diffusion,  in  proportion  to  the  number  of 
species,  than  others  altogether  terrestrial. 

Properties  and  Uses.    None  of  any  importance  have  yet  been  discovered. 

EXPLANATION  OF  PLATE  102. 


Myriophyllum  intermedium. 

1.  Flowering  plant — natural  size. 

2.  A  ma'e  flower. 

3.  The  same  opened  to  show  the  insertion  of  the  sta- 
mens. 

4.  A  stamen. 

5.  A  bisexual  flower. 

6.  Fruit — in  situ. 


7.  The  same  detached. 

8.  Cut  transversely. 

9.  A  detached  carpel. 

10.  The  same  split  open  showing  the  pendulous  seed. 

11.  Embryo  detached  from  the  albumen. 

12.  A  cluster  of  flowers  fn  situ. 

13.  A  leaf — ull  more  or  less  magnified. 


LXVIIL— CUCURBITACE-E. 

A  large,  very  natural  and  most  important  order,  principally  confined  to  the  tropics  and  warmer 
regions  of  the  earth.  In  this  country  some  species  so  greatly  abound  that  they  are  to  be 
met  with  climbing  in  almost  every  hedge  and  thicket,  others  are  equally  frequent  spreading  over 
the  surface  of  the  ground.  Those  frequenting  the  former  situations  often  attain  so  great  a 
size  as  completely  to  cover  large  trees  with  their  luxuriant  foliage.  This  though  a  well  known 
order  and  some  of  the  species  very  extensively  cultivated,  is  still  far  from  being  well  under- 
stood, its  structure  and  habits  being  so  peculiar,  that  it  is  difficult  to  find  any  other  with  which 
to  compare  it,  and  learn,  by  analogy,  its  true  relations  in  the  vegetable  kingdom.  While  the 
order  thus  stands  almost  alone,  in  a  manner  isolated  in  the  system  of  plants,  and  its  species  can 
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scarcely  be  confounded  with  any  other,  except  perhaps  Passiflorece,  there  is  not  one  where  the 
difficulty  of  assigning  definite  limits  to  either  genera  or  species  is  more  felt. 

Deferring  to  their  proper  place,  all  remarks  on  the  genera  and  organs  from  which  the  charac- 
ters are  taken,  I  may  observe  here,  that  the  discrimination  of  the  species  is  most  difficult,  as  no 
dependence  can  be  placed  on  the  form  of  the  foliage  as  affording  specific  characters,  almost  every 
variation  of  form  from  simple,  up  to  much  divided  leaves,  being  foupd  in  the  same  species 
and  even  occasionally  on  the  same  plant.  Nearly  all  are  annuals,  with  climbing  succulent  stems 
furnished  with  tendrils,  supposed  to  be  abortive  lateral  stipules,  or  according  to  modern  Botani- 
cal doctrines  transformed  leaves,  stipules  being  considered  modified  leaves.  The  flowers  are 
usually  unisexual,  the  male  and  female  generally  on  the  same  plant  or  even  springing  from  the 
same  axil  ;  more  rarely  they  are  on  different  plants  as  in  the  example  given,  (  Trichosanthus 
palmata  J,  usually  the  flowers  are  white,  red  or  yellow.  The  coloured  portion  of  the  flower  is 
supposed  by  some  Botanists  to  be  a  petaloid  calyx,  and  the  apparent  calyx,  merely  certain 
external  appendages,  a  view  not  likely  to  find  many  proselytes.  The  stamens  in  this  order  are 
peculiar  and  present  many  variations  of  form.  These  have  recently  been  employed  to  supply 
sectional  characters  for  the  distribution  and  more  easy  definition  of  genera.  The  fruit,  like  every 
other  part  of  these  singular  plants,  is  quite  sui,  generis  and  is  in  consequence  designated  by  its 
own  name,  Pepo  or  peponida,  whence  Peponiferce  the  name  given  by  Bartling  and  Endlicher 
to  the  class.  A  true  pepo  is,  as  I  have  recently  shown,  (Madras  Journal  of  Science)  a  tri-car- 
pillary  fruit  but  with  the  carpels  inverted  :  that  is  with  the  dorsum  of  the  carpellary  leaf  in  the 
axis,  and  the  placentiferous  margins  turned  towards  the  circumference  ;  instead  of,  as  usual 
with  other  fruits,  towards  the  axis.  Differences  so  great,  in  the  construction  of  this  most 
essential  organ,  mark  this  as  a  peculiar  order,  the  affinities  of  which  have  still  to  be  discovered. 

These  rather  extended  introductory  remarks  I  have  felt  to  be  necessary  to  facilitate  the 
right  understanding  of  this  very  difficult  and  curious  order. 

"  Calyx  5-toothed,  sometimes  obsolete.  Petals  5,  distinct  or  more  or  less  united,  sometimes 
scarcely  distinguishable  from  the  calyx,  strongly  marked  with  reticulating  veins,  sometimes 
fringed.  Stamens  5,  distinct  or  triadelphous  :  anthers  2-celled  (or  rarely  1 -celled),  usually  long, 
and  sinuous,  rarely  ovate.  Ovarium  adhering  to  the  tube  of  the  calyx,  of  2  or  3  carpels.  Car- 
pels inverted,  that  is,  having  the  dorsum  in  the  axis  and  placentiferous  margins  in  the  circum- 
ference, hence  the  fruit  2-3  celled  but  with  4  or  6  parietal  placentas  !  ovules  solitary  or  indefinite, 
imbedded  in  pulp:  style  short  ;  stigmas  2  or  3,  2-lobed,  very  thick,  velvety  or  fringed.  Fruit 
fleshy,  usually  a  peponida.  Seeds  usually  ovate  and  compressed,  enveloped  in  a  juicy,  or  dry 
and  membranous,  arillus  :  testa  coriaceous,  often  thick  at  the  margin.  Albumen,  none.  Embryo 
straight:  radicle  next  the  hilum  :  cotyledons  foliaceous,  palmatinerved.  Stem  succulent; 
climbing  by  means  of  tendrils  usually  lateral,  and  formed  of  abortive  stipules.  Leaves  palma- 
tinerved, alternate.    Flowers  unisexual" 

Affinities.  These  are  not  by  any  means  clearly  understood.  Hitherto  Cucurbitaceaa 
have  been,  by  the  almost  universal  consent  of  Botanists,  arranged  among  orders  with  one-celled 
ovaria  and  parietal  placentas,  a  place  they  can  no  longer  be  allowed  to  occupy  if  the  above  ex- 
planation of  the  formation  of  a  pepo  be  found  correct,  since  in  it,  we  have  a  peculiarity  of  struc- 
ture by  which  this  family  is  widely  separated  from  every  other  known  order  of  the  veget-able 
kingdom.  Lindley  places  them  in  his  Epigynous  group,  among  a  suit  of  orders  all  having  a  cen- 
tral placenta?,  but  distinguishing  the  Cucurbital  alliance  by  the  character  "  Placenta?  parietal" 
and  remarks,  in  another  place  they  are  so  closely  allied  to  Passijiore  "  that  they  scarcely  differ 
except  in  their  sinuous  stamens,  unisexual  flowers  and  exalbuminous  seed."  Endlicher  places 
them  between  two  parietal  groups,  associating  with  them  another  very  curious  family,  Begoni- 
acece,  the  affinities  of  which,  if  his  view  is  correct,  must  up  to  this  time  have  been  totally  misun- 
derstood. The  very  intimate  union  of  the  calyx  and  corolla,  which  led  Jussieu  to  view  the  flow- 
er as  apetalous,  and  range  the  order  under  his  class  Apetalce,  is  a  point  of  structure  which  can- 
not be  overlooked  in  determining  its  affinities  ;  for,  though  I  think  Jussieu's  view  on  this  point 
essentially  incorrect,  yet,  it  has  had  the  effect  of  pointing  out  a  relationship  with  Euphorbiaceap, 
in  some  points  striking,  but  which  might  otherwise  have  been  overlooked.  As  an  order  the  Cu- 
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cwbitaceae,  are  distinguished  from  all  others  hy  their  stamens,  hut  more  especially  the  anthers, 
the  cells  of  which,  in  most  of  the  order,  are  very  long,  winding  upwards  and  downwards  on  the 
exterior  surface  of  the  connectivum.  This  structure  of  the  anther,  comhined  with  the  very  re- 
markable one  of  the  ovary  and  fruit,  added  to  the  habit  of  the  plants  and  lateral  tendrils,  widely 
separate  this  from  every  other  order  in  the  vegetable  kingdom.  Various  attempts  have,  how- 
ever, been  rv.ade  to  find  associates  near  which  to  place  them  in  the  system  of  plants.  Of  the 
orders  thus  selected,  as  relations,  some  have  superior  some  inferior  fruit,  some  albumenous  some 
exalbumenous  seed,  but  all,  except  Lindley's  group  of  Epignosee,  among  which  he  places  it  are 
objectionable  on  account  of  their  one-celled  ovary  :  but,  as  a  set  off  against  this  advantage  he 
constructs  his  Cucurbital  alliance  of  plants,  having  Parietal  placentas  which  properly  speaking, 
excludes  Cucurbit acece.  This  group,  however,  remodeling  the  alliance  will,  I  apprehend,  be 
found  upon  the  whole  the  best  place,  as  agreeing  with  their  general  character  "ovary  inferior 
usually  having  an  epigynous  disk"  but  upon  no  other  account,  as  in  truth  they  have  no  relations 
here.  The  term  Peponiferae  under  which  Meisner  groups  9,  and  Bartling  8  orders  is  most 
incorrect  as  being  only  applicable  to  one  member  of  the  group. 

Geographical  Distribution.  This  family  though  essentially  a  tropical  one  and  of  more 
frequent  occurrence  in  India  than  in  any  other  country,  has  yet  a  wide  distribution  over  the 
world,  a  few  being  found  even  so  far  north  as  Europe  and  one  in  Britain.  At  the  Cape,  we 
learn  from  Harvey's  "  Genera  of  South  African  plants"  that  there  are  species  referable  to  seven 
different  genera:  onespecies  is  found  in  Norfolk  island  :  but  generally  they  are  rare  in  Australia. 
In  equinoctial  America  and  Africa  they  are  of  more  frequent  occurrence,  but  no  where  so  abundant 
as  in  India  and  her  islands,  extending  east  ward  to  C  hina  and  Japan.  Blume  enumerates  46 
species  found  by  him  in  Java  alone,  which  leads  one  to  the  inference  that  the  rest  of  Asia  will 
be  found  to  produce  at  least  two  or  thre  times  as  many  more.  M.  Seringe  however  only  assigns 
70  to  all  Asia  including  Java,  which  single  fact,  shows  how  little  this  family  is  known.  Since 
more  than  half  of  the  whole  number  are  from  that  small  portion.  Let  us  hope  this  statement, 
added  to  the  increasing  facilities ,  which  our  improved  knowledge  of  their  structure  confers,  in 
the  determination  of  species,  may  lead  to  greater  attention  being  directed  to  their  elucidation, 
which  will  unquestionably  repay  the  enquirer  with  a  rich  harvest  of  interesting  discoveries. 

Properties  and  Uses.  These  are  varied.  Acrimony  and  a  drastic  tendency  pervade 
many  species,  the  fruit  of  some  of  which  afford  cathartics  of  remarkable  power,  acting,  in  even 
small  doses,  with  great  energy  on  nearly  the  whole  line  of  the  alimentary  canal. 

Generally  speaking, however, this  intensity  of  power  is  of  rare  occurrence  though  the  property 
is  found  more  or  loss  active  in  every  part  of  the  plant  ;  mildly  in  the  roots  of  some  and  the  leaves 
and  young  shoots  of  others,  but  in  greatest  intensity  in  the  pulp  surrounding  the  seed.  The  seed 
themselves  do  not  partake  of  that  property,  being  in  nearly  all,  mild  and  oily.  There  is  reason 
to  believe  that  some  at  least,  if  not  all  the  edible  sorts,  owe  their  freedom  from  this  property 
to  cultivation,  as  some  of  them  in  the  wild  state  are  found  to  possess  it  in  great  intensity.  The 
Lagenarea  vulgaris  or  bottle  gourd  may  be  cited  as  an  example,  it  being  recorded  that  some 
sailors  were  poisoned  by  drinking  beer  that  had  been  standing  in  a  flask  made  of  one  of  these 
gourds:  and  Dr.  Royle  mentions  a  somewhat  similar  case,  where  symptoms  of  cholera  were 
induced  by  eating  the  bitter  pulp.  The  fruit  of  many  of  the  species  of  Cucumis,  the  genus  to 
which  the  Melon  and  Cucumber  belong,  are  powerfully  cathartic,  among  these  C.  Hardwickii, 
Royle  and  C.  psudo  colocynthes  Royle,  may  be  enumerated  as  the  chief,  but  even  the  Cucumber, 
especially  the  less  highly  cultivated  varieties  of  this  country,  are  sometimes  known  to  prove  strongly 
aperient  in  susceptible  constitutions.  C.  colocy»(/ies  (now  Cit.ru/hts  J  is  hecessarily  removed 
from  the  genus  but  affords  one  of  the  most  valuable  medicinal  agents  derived  from  the  order. 

The  Melon,  C.  melo,  and  C.  ulilissimus,  so  far  as  I  have  been  able  to  learn  are  free  from  it. 
The  fruit  of  some  species  of  I-uffn  are  violently  cathartic  such  as  L.  amara  and  L.  Binil  ml 
of  Roxburgh,  while  those  of  L.  acutangula  (Cucumis  acutangulus  Ainslie)  are  a  favourite  pot- 
herb of  the  natives,  and  esteemed  very  wholesome.  Some  of  the  species  of  Bryonia  espec  ially 
B.  alba  and  B.  diaica  partake  of  the  cathartic  properties  of  the  family  iu  great  intensity, 
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Curiously  enough  it  is  said  that  the  juice  of  the  root  is  strongly  cathartic,  and  is  often  employed  as 
such,  while  the  young  shoots  are  so  free  from  the  property  that,  they  are  used  as  a  pot -herb  and 
said  greatly  to  resemble  asparagus  in  flavour.  The  purgative  properties  of  the  root  have  been  long 
known  and  in  the  opinion  of  so'i>e  modern  writers  have  fallen  into  unmerited  neglect,  as  being 
fully  equal  in  power,  even  when  dried  and  powdered,  to  Jalap  and  when  recent  much  more  so. 
But  of  all  those  yet.  mentioned  none  approach  the  Eiaterium  in  the  concentrated  virulence  of  this 
quality  ;  a  few  grains  of  the  pulp  being  known  occasionally  to  bring  on  symptoms  of  poisoning, 
and  a  case  is  recorded  by  Dr.  Christison  where  a  person  after  carrying  a  specimen  in  his  hat  was 
attacked  with  headache  succeeded  by  colic  pains  and  frequent  bilious  vomiting  and  purging. 

Such  being  the  predominating  quality  of  the  family,  it  is  well  to  be  cautious  in  the  use  of 
even  the  best  known — many  however  are  in  use  as  pot  herbs,  among  these  may  be  mentioned 
with  just  encomiums  the  red  gourd  Cucurbita  maxima  (C.  nispeda  Ainslie)  the  flesh  of  which 
when  boiled  somewhat  resembles  in  taste  a  fine  tender  carrot.  The  water  melon  Cucurbita 
ci.irullns  so  highly  esteemed  for  the  cool  refreshing  juice  of  its  large  fruit.  The  white  gourd 
( Benincasa  ceri/'era  or  Cucurbita  pepo J  which  Ainslie  informs  us  (under  Cucurbita  hispida J 
is  presented  at  every  native  marriage  feast,  being  supposed  to  ensure  prosperity  to  the  wedded 
pair.  The  vegetable  marrow  (  Cucumis  ovifera  J  justly  esteemed  one  of  our  finest  culinary  vege- 
tables ;  and  a  few  others.  -, 

All  the  numerous  cultivated  varieties  of  the  melon  and  cucumber  are  known  to  be  wholesome. 
Some,  if  not  all  the  Indian  species  of  Momordica,  seem  equally  safe.  The  fruit  of  several  species 
of  Triehosanthes  especially,  those  of  T.  angnina  are  in  daily  use,  even  among  Europeans, 
dressed  in  curries  ;  but  those  of  T.  palmata  are  not  used  and  are  considered  poisonous  by  the 
natives.  Those  of  our  Cociinia  indica,  {Momordica  monadelpha,  Roxb.)  so  common  in  every 
hedge,  is  eat  by  the  natives  in  their  curries  and  when  fully  ripe,  (quite  red  and  pulpy)  seem  to 
afford  a  favourite  repast  to  many  birds.  Notwithstanding  the  drawbacks  mentioned  above, 
this  is  certainly  a  most  useful  family  of  plants,  owing  to  the  great  size  of  their  fruit  and  the  large 
quantity  of  nutritious  matter  which  the  edible  sorts  afford,  and  which,  on  that  account,  are 
largely  cultivated  in  every  part  of  India.  Those  unfit  for  food,  supply  many  useful  medicines, 
but  even  the  best  known,  ought  to  be  used  cautiously  when  not  ameliorated  in  their  qualities  by 
cultivation. 

,  Remarks  on  the  Genera  and  Species.  This  being  a  family  not  yet  well  understood, 
the  limits  of  the  genera  are  consequently  imperfectly  determined,  whence,  in  (he  opinion  of  some 
Botanists,  several  very  unsuitable  combinations  of  species  are  met  with  among  them.  '1  his 
seems  probable  enough,  but  is  an  error  not  easily  avoided  in  families  so  natural,  utdess  we  are 
very  careful  in  the  selection  of  our  characters,  and  attentive  not  to  introduce  anything  extra- 
neous, by  the  employment  of  characters  derived  from  organs  apt  to  vary  in  their  forms,  for,  while 
they  appear  to  give  greater  precision,  they  actually  weaken  the  definition,  or  may  even  render 
it  altogether  useless.  M.  Serenge  for  example  (D.C.  Prod.)  employs  the  relative  size  and  shape 
of  the  calyx  segments  as  generic  characters,  parts  in  themselves  liable  to  vary,  even  in  the  same 
species,  both  in  size  and  shape,  therefore  quite  unfit  to  enter  into  a  generic  character,  and  when 
so  employed  are  liable  either  to  mislead  or  to  constitute  very  artificial  genera,  and,  what  I 
consider  still  more  objectionable,  he  constitutes  one  genus  on  account  of  its  male  flowers  being 
furnished  with  a  large  bractea,  but  excludes  from  it  Triehosanthes  pahnala,  the  bracteee  of  which 
are  equally  conspicuous. 

The  order  is  divided  into  two  tribes  of  very  unequal  magnitude,  the  one,  JYhandirobeae, 
containing  only  two  genera  and  very  few  species,  the  other  Cucurbileae,  to  which  Meisner  as- 
signs 35,  but  which  are  reduced  by  Emllicher  to  28  genera. 

The  first  of  these  tribes  Nhandirobeae,  has  by  Endlicher  been  raised  to  the  rank  of  an 
order.  Whether  in  this  view,  he  is  correct  I  am  unable  to  say,  as  I  have,  not  a  female  flower 
•wherewith  to  examine  the  ovary,  on  the  structure  of  which,  as  compared  with  that  of  true  Cu- 
curbi'areae,  the  decision  of  the  question  must  mainly  depend.  If  the  carpels  are  similarly  in- 
verted in  both,  whjch  the  section  of  the  fruit  in  the  accompanying  figure  seems  to  indicate, 
then,  1  think  it  may  very  well  be  retained  iu  its  present  position  or  at  most  removed  as.  a  sub- 
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order  :  if  different,  that  is,  if  the  placenta  are,  in  the  usual  acceptation  of  the  term,  truly  parie- 
tal, then  it  ought  undoubtedly  to  be  removed  and  plated  near  if  not  atcually  united  with  Pas- 
sifiorene.  Hut  in  either  case,  the  points  of  difference,  between  Nhandirobeae  and  Cucwbiteae, 
seem  quite  sufficient  to  distinguish  them  as  separate  orders,  should  that  be  deemed  a  judicious 
arrangement,  which  is  not  improbable,  were  it  only  for  the  purpose  of  simplifying  the  ordinal 
character. 

Its  claims  to  rank  as  a  sub-order  of  Ciicurbitaceae  may  be  at  once  admitted,  supposing  the 
carpellary  structure  the  same,  on  account  of  the  differences  in  the  flowers  and  anthers  which 
are  very  distinct  in  the  two  tribes  and  by  Nhandirobeae  having  axillary  not  lateral  tendrils. 

Two  genera  only  are  assigned  to  this  tribe  or  order — Zanonia,  (Plate  103),  and  Fevellea. 
The  first  of  these,  so  far  as  yet  known  are  altogether  of  Asiatic  origin  and  extends  from  Malabar 
eastwards  as  far  as  Java,  where  Blume  found  2  speciws.  The  other,  which  until  lately,  were  only 
known  as  natives  of  America,  have  recently  been  found  in  Assam,  whence  I  have,  through  the 
kindness  of  Captain  Jenkins,  received  two  species,  but  unfortunately  the  male  flowers  only. 

The  35  genera  of  Cucurbitaceae,  Meisner  in  his  table,  distributes  according  to  the  stamens 
into  two  leading  sections — A — stamens  free  —  B— stamens  variously  united  among  themselves. 
To  the  first  of  these  sections  he  refers  only  two  Indian  genera  Luffa  and  V.itrullm,  others 
have  since  been  added.  To  the  other,  ten  are  assigned,  Tdiey  are  further  distributed  accord- 
ing to  the  number  and  mode  of  union  of  the  stamens — the  petals  free  or  united,  the  anthers 
whether  connate  or  distinct,  the  cells  regular  or  bent  and  anfractuose,  &c. 

Since  the  publication  of  this  tabular  arrangement  of  the  genera,  Schrader,  a  German  Bota- 
nist, has  published  a  revised  distribution  of  them,  founded  on  a  minute  examination  of  a 
large  proportion  of  the  order,  establishing  his  arrangement  of  the  genera  according  to  charac- 
ters taken  principally  from  the  male  flowers.  The  original  memoir,  published  in  a  German  pe- 
riodical (Linneea  vol.  12),  I  have  not  yet  seen,  but  Dr.  Arnott  obligingly  prepared  for  my  use 
a  conspectus  of  all  the  genera  of  that  memoir,  adding  several  new  ones  of  his  own.  This  he 
has  permitted  me  to  publish  should  I  think  it  desirable 

Having  satisfied  myself,  by  the  examination  of  several  of  the  sections  and  genera,  of  the 
correctness  generally  of  the  characters  and  the  facility  of  applying  them  in  practice,  as  well  as 
of  the  greater  precision  which  their  adoption  confers  on  our  generic  characters,  I  can  have  no 
hesitation  in  subjoining  this  Conspectus  and  recommending,  to  careful  examination,  the  princi- 
ples on  which  it  proposes  to  construct  the  genera  of  this  very  obscure  and  difficult  order,  as,  I 
think,  with  some  slight  modifications  it  will  be  found  to  merit  general  adoption.  Until,  how- 
ever, I  have  had  more  extended  opportunities  of  doing  so  with  recent  specimens  I  refrain  from 
saying  more  in  its  favour. 

The  characters  of  the  tribes  were  not  given,  which  is  of  little  consequence  as  the  tribe 
Cucurbiteae  is,  with  a  single  exception,  the  only  one  found  in  India  and  the  whole  of  the  genera 
of  this  tribe  are  given,  whether  Indian  or  not,  to  enable  those  who  may  give  their  attention 
to  this  investigation,  to  determine  genera  not  hitherto  introduced  into  the  Indian  Catalogue. 
It  may  be  necessary  here  to  observe,  that  the  fruit,  in  those  genera  said  to  have  it  baccate,  is  not 
truly  a  bacca,  but  only  a  slight  modification  of  the  peponida,  the  placenta  being  only  apparently, 
not  truly  parietal,  as  in  the  true  bacca. 

The  following  explanatory  extracts  from  the  letter  which  accompanied  the  Conspectus,  may 
not  inappropriately  be  introduced. 

"  I  have  lately  been  revising  our  East  Indian  Ci/curbitaceae,  in  consequence  of  Schra- 
der's  paper  in  the  Linnasa,  vol.  12.  At  first  I  was  inclined  to  consider  it  worse  than  useless 
to  subdivide  old  genera,  especially  Bryonia,  as  be  has  done  :  but  when  I  came  to  consider  his 
sectional  characters,  and  that  the  form  and  position  of  the  stamens  and  anthers  and  stigma  and 
fruit  are,  really,  the  only  characters  hitherto  employed  for  genera  by  other  Botanists  ;  and  that 
all  Schrader  has  done,  is  to  keep  only  those  species  in  their  old  genera  that  agree  with  the 
character  and  turning  out,  and  making  new  genera  of  those  that  do  not,  then  I  felt  inclined  to 
go  great  lengths  towards  adopting  his  views.  I  intend  here  to  give  you  a  Consppctus,  or 
abridged  generic  characters,  which  I  have  drawn  up,  not  only  for  the  Indian,  but  also  for  those 
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of  the  whole  world,  which  I  shall  not  object  to  your  publishing  as  abridged  characters  of  the 
genera  of  the  tribe  Cucurbiteae  of  Schrader." 

At  the  conclusion  of  the  conspectus  he  continues, — "  These  seem  to  be  all  the  genera 
known,  that  truly  belong  to  Cucurbiteae,  they  have  all  unisexual  flowers.  Gronovia  has  them 
bisexual,  but  is  otherwise  very  closely  allied.  Allacia  cannot  be  of  this  order,  unless  we 
suppose  the  description  quite  erroneous  ;  and  if  so,  Loureiro  may  have  had  before  him,  in  part 
at  least,  the  Tel  fair  ia  pedata  ;  Myrianthm  cannot  belong  to  Cucurbitaceae.  Thladianthus 
Runge  is  imperfectly  described  as  to  the  stamens,  but  may  perhaps  form  a  7th  tribe. 

"  I  have  laboured  under  great  difficulty  in  making  out  these  characters,  partly  because 
the  published  descriptions  were  very  imperfect,  partly  because  I  had  not  several  of  the  genera, 
and  partly,  from  the  extreme  difficulty  of  examining  the  anthers  after  being  dried  and  pressed. 
I  would  therefore  suggest  to  you  and  other  Indian  botanists,  to  re-examine  all  the  Indian  ones 
on  living  plants,  and  have  drawings  made,  paying  particular  attention  to  the  representation  of 
the  anthers. 

"  At  first  you  may,  as  I  did,  confuse  section  7  with  section  9,  but  if  you  will  compare  the 
flower  of  Citrullus,  Momordica  or  Lagenarea  with  Cvcurbila  or  Coccinia,  you  will  readily  see 
the  difference.  In  section  7,  the  connectivum  is  lobed,  and  the  anther  cells  are  placed  along 
the  edge  of  the  lobes— in  sections  3  and  9  the  connectivum  is  not  itself  lobed,  but  the  anther 
cell  is  bent,"  (it  winds  upwards  and  downwards  along  the  back  of  the  connectivum). 

Warned  by  the  concluding  paragraph  of  the  difficulty  attending  the  description  of  these 
plants  from  dried  specimens,  I  took  occasion,  as  opportunity  offered,  to  compare  some  of  the 
sectional  characters  with  recent  specimens,  and  feel  disposed  to  think  the  sections  too  numer- 
ous, and  not  sufficiently  distinguished.  I  have  not  yet  succeeded  in  comparing  the  whole,  but 
would  suggest  the  following  alterations,  which  1  think  would  improve  the  arrangement. 

Section  6  might  with  advantage  be  suppressed,  and  its  only  genus  referred  to  section  5. 
Sections  7  and  9  would  be  better  united,  the  anthers  being  the  same  in  both  ;  transferring, 
however,  Cucurbita  to  section  8,  on  account  of  the  anthers, which  are  similar  to  those  of  Trichos- 
anthea,  making  the  insertion  of  the  filaments  a  matter  of  secondary  consideration,  a  generic  not 
a  sectional  distinction. 

The  difference  between  sections  7  and  8  would  then  be — not  that  in  the  former  the  anther 
is  lobed  and  in  the  other  entire,  but  that  in  section  7  the  back  is  traversed  by  an  elevated  gyrose 
ridge,  on  the  top  of  which  the  long  gyrose  anther  cell  is  placed,  while  in  section  8  there  is  no  such 
elevation,  the  anther  cell  being  sunk  into  the  substance  of  the  connectivum,  not  elevated  on  a 
ridge  with  a  deep  furrow  between  each  bend.  To  this  may  be  added  that  the  oonnectiva  iu 
section  8  is  elongated  ;  hence,  from  the  union  of  the  three,  a  cylinder  results,  while  in  the  other 
their  union  produces  a  sort  of  capitulum. 

Bryonia  Garcini,  doubtfully  referred  to  Bryonia,  is  a  new  species  of  Pylogyne  :  Bryonia 
leiosperma,  I  find,  from  the  examination  of  dried  specimens,  is  a  second  species  of  Mukia,  with 
which  it  agrees  well  in  habit. 

Notwithstanding  these  differences  of  opinion,  it  is  not  my  intention  to  alter  the  conspectus, 
but  print  it  simply  as  it  reached  me,  the  few  additions  I  have  to  make,  being  included  within 
brackets — thus  [  ].  Before  proceeding  further  it  may  be  well  to  explain  what  is  meant  by 
the  term  tri-adelphous,  as  applied  to  this  family,  which  is  of  such  frequent  occurrence  in  the 
following  characters.  The  normal  structure  of  Cucurbitaceae  is  to  have  five  stamens,  in  place 
of  which  we  usually  find  only  three  ;  but  when  these  are  carefully  examined  it  appears  that 
two  of  them  are  twice  the  size  of  the  third,  and  are  actually  made  up  of  two  united  :  each  set  is 
then  called  an  adelphi  or  brotherhood,  and  the  three  together  tri-adelphous.  This  structure  is 
readily  seen  in  the  Pekunkie  ( Cucumis  acutangulus,  Ainslie)  where  the  anthers  do  not  cohere. 
In  those  where  they  do  cohere  it  is  not  so  clearly  seen,  as  they  then  require  to  be  separated 
artificially  before  it  can  be  made  out. 

In  some  genera  the  anthers  are  described  as  being  one  or  two-celled;  these  characters 
require  to  be  used  with  caution,  as  being  generally  of  very  difficult  application  in  practice. 
Theoretically  every  anther  is  two-celled,  and  herein  examining  a  number  of  instances  with 
particular  care,  under  a  high  magnifier,  I  have  found  most  of  them  actually  two-celled,  though 
on  less  careful  examination  they  appeared  only  one  celled.  If  such  is  the  case  when  examined 
with  fresh  specimens,  how  much  more  liable  to  error  must  we  be  when  working  with  dried  ones. 
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CONSPECTUS  OR  ABRIDGED  CHARACTERS  OF  THE  GENERA  OF  THE  TRIBE 
CUCDRBITE2E*  OF  SCHRADER. 


S  1. — Filaments  5,  inserted  on  the  throat  of  the  corolla  ; 
anthers  distinct  or  3-adelphous,  anticous,  straight ;  fruit, 
 baccate,  Jew  seeded. 

1.  Coniandra  (Schrad.)  Corolla  5-partite  :  connec- 
tiva  conniving,  oblong,  conical :  fruit  beaked.  South 
Africa. 

2.  Cyrtonema  (Schrad.)  Limb  of  corolla  5-partite  : 
filaments  5,  incurved,  connectiva  incrassated  3-adel- 
phous ;  anthers  fixed  laterally  under  the  apex.  South 
Africa. 

§  2. — Filaments  di  or  tri-adelphous,  inserted  on  the  lube 
of  the  corolla  ;  anthers  lateral,  straight,  2-3-udelpitous. 

3.  Sicydium  (Schlecht.)  Corolla  5-petaled,  petals 
undivided  :  filaments  3-adelphous,  dilated  and  incurved 
at  the  apex  ;  anthers  without  a  beak.  Mexico. 

4.  Bryonopsis  (Arn.)  Corolla  5-partite,  lobes  obo- 
vate,  entire,  undulated :  filaments  3-adelphous,  inserted 
on  the  throat,  straight ;  anthers  pointless  :  stigma  fring- 
ed :  berry  few  seeded.    East  Indies —  Courtallum. 

5.  Achmandra  (Arn.)  Lobes  of  the  corolla  undi- 
vided :  filaments  tri-adelphous  very  short ;  anthers  anti- 
cous, inserted  along  the  margins  of  the  connectivum, 
linear  oblong  ;  connectivum  prolonged  into  a  short  beak 
beyond  the  anther :  fruit  baccate  (always  ?)  beaked. 
East  Indies.  Bryonia  epigxa,  rostrata,  deltoidea,  and  an 
undescribed  species  from  Malabar. 

Obs. — Perhaps  this  and  the  two  last  genera  might  be 
joined  to  Melothria. 

6.  Melothria  (Linn.)  Lobes  of  the  corolla  undi- 
vided, denticulated:  filaments  3-adelphous;  connecti- 
vum pointless  :  fruit  baccate,  not  beaked.  America. 

Obs. — Schrader  notices  an  East  Indian  one,  but  that 
may  perhaps  be  an  Achmandra. 

7.  Ceratosanthes  (Schrad.)  Lobes  of  the  corolla 
linear  bifid  :  filaments  3-adelphous.  America. 

8.  AjfGURiA  (Linn.)  Lobes  of  the  corolla  entire  : 
stamens  diadelphous  :  fruit  somewhat  4 -angled.  America. 

§  3. — Filaments  S-adelphms  inserted  on  the  top  of  the 
tube,  anthers  all  cohering  by  means  of  their  connectiva, 
and  applied  at  the  back  along  the  margins  of  the  connec- 
tiva, sigmoid.    (?)  two-celled. 

9.  Schizostigma  (Arn.)  Style  simple,  stigma  pel- 
tate, fleshy,  cleft  into  10-12  radiating  linear  lobes.  Andes 
of  Mendosa.    (Cucurbita  asperata.  Gill.) 

S  4._ Filaments  distinct  or  tri-adelphous.  inserted  on  the 
throat  of  the  corolla,  anthers  6  or  3-adelphous,  gyrose,  an- 
ticous. 

10.  Sphenanthe  (Schrad.)  Mexico. 

§  5. — Filaments  tri-adelphous,  inserted  at  the  base  of 
the  corolla,  anthers  lateral,  straight,  3-adelphous. 


11.  PiLOfiTNR  (Schrad  )  Calyx  campanulate;  seg- 
ments of  the  corolla  patent,  much  longer  than  the  calyx  : 
anthers  one-celled  :  sty  e  entire;  stignn  1,  pileate  :  fruit 
baccate,  few  seeded,  obtuse.  South  Africa.  \_East  In- 
dies —  Bryonia  Garcini  ? J 

12.  Zkhm.ria  (Endl.  ?)  Lobes  of  the  corolla  quite 
entire  :  style  trifid  ;  stigmas  3,  flabelliform,  quite  entire  : 
fruit  baccate,  few  seeded,  blunt.  South  Africa,  East 
Indies  and  ?  Norfolk  Island. — Bryonia  Mysorenses. 
B.  Hookeriana. 

Perbaps  this  is  only  a  subgenus  of  Pilogyne. 

13.  Karivia  (Arn.)  Calyx  urccolate,  corolla  scarce- 
ly exserted,  lobes  minute,  quite  entire  ;  anthers  2-cell- 
ed  ;  style  entire  ;  stigma  pileate,  3-fid  :  fruit  a  peponida, 
many  seeded,  blunt  or  with  a  short  thick  beak.  East 
Indies,  Hryonia  umbellata.     B.  amplexicuulis. 

14.  Rhynchocarpa  (Schrad.)  Lobes  of  the  corolla 
denticulate,  ciliated  ;  style  trifid  ;  stigmas  3,  jagged  and 
toothed  :  fruit  with  a  long  slender  beak.  Guinea. 

§  G. —  Filaments  tri-adelphous,  inserted  at  the  base  of 
the  corolla,  anthers  all  cohering,  poslicous,  linear,  straight. 

15.  Mckia  (Arn.)  Style  entire,  stigmas  3,  more  or 
less  cohering,  erect.  Anthers  distinct,  one-celled,  late- 
ral ;  [connectivum  prolonged,  forming  a  projecting  point: 
a  globose  abortive  ovary  in  the  bottom  of  the  talyx.] 
East  Indies — Bryonia  scabrella.    \_B.  leiosperma.~\ 

§  7. — Filaments  5,  or  tri-adelphous,  inserted  at  the  base 
of  the  corolla  ;  connectiva  toothed  or  lobed,  anthers  appli- 
ed at  the  back  ahmg  the  margins  of  the  connectivum,  and 
therefore  flexuose,  gyrose,  or  anfractuose. 

16.  Bryonia  (Linn.)  Corolla  5-cleft :  anthers  tri- 
adelphous,  one-celled  :  style  trifid  ;  stigmas  «ubreniform 
or  bifid :  fruit  ovoid  or  globose,  baccate  ;  few  seeded. 
Europe  and  East  Indies — B.  laciniosa,  India.  B.  alba. 
B.  dioica,  Europe.  Perhaps  also  B.  Garcini  and  leios- 
perma,  but  of  these  1  have  no  male  flowers  by  me  to  ex- 
amine [B.  Garcini.  Stamens  tri-adelphous  one-celled  : 
cells  linear,  marginal,  not  sigmoid,  style  one,  stigma  di- 
lated, peltate  :  ovary  few  seeded  ;  pepo  inverse  reniform, 
2  seeded.  This  is  probably  a  new  genus,  but  if  not  seems 
to  belong  to  Pilogyne  rather  than  any  other  here.  It 
cannot  possibly  belong  to  Bryonia.'} 

In  the  European  plants,  the  type  of  the  genus,  there 
are  two  ovules  in  each  of  the  3  cells  of  the  ovary — near- 
ly all  Blame's  species  belong  to  other  genera. 

17-  Citrui.i.ds.  (Schrad.)  Corolla  persistent,  5-parted, 
subrotate  :  anthers  tri-adelphous,  bilocular  :  style  3-fid; 
stigma  obcordate,  convex:  fruit  a  fleshy  or  dry  and 
fibrous,  many-seeded  peponida.  Africa,  East  Indies. 
Cticurbita  citrul/us  and  Cticumis  colorynthis. 

18.  Ecbai.iam  (Rich.)  Corolla  5  cleft :  anthers  tri- 
adelphous:  ovules  in  two  rows  in  each  cell;  stigmas 
three,  two  horned  :  fruit  an  elastically  and  irregularly 
bursting  peponida.    Europe — Motnordica  elaterium. 

19.  Momordica  (Linn.)  Petals  5,  adnate  to  the  base 
of  the  calyx,  deciduous :  anthers  all  cohering:  ovules 


*  This  tribe  contains  all  th  e  East  Indian  genera  except  Zanonica — Schrader  refers  Erythropaptm  of  Blume  to 
Cucurbiteae  but  that  genus  is  veiy  closely  allied  to  Mackaya  (Arnott  in  Jardiue's  Mag.  of  Zool.  a  nd  Bot.  vol.  2), 
and  does  not  belong  to  the  order. 
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in  a  single*  row  in  each  cell ;  stigma  two  lobed  ;  fruit  a 
capsular,  elastically  bursting,  3  valved  peponida.  E. 
Indies,  South  Africa  and  America. 

[*  This  though  practically  correct  is  not  theoretically 
so,  the  carpellary  structure  being  the  same  here  as  in 
others;  each  margin  has  iis  placenta  and  ovules:  and 
though  at  any  one  section  only  one  row  appears,  we  do 
not  find  the  ovules  always  attached  to  the  same  line  of 
placenta  on  slicing  the  ovary  successively  from  end  to  end 
but  sometimes  on  the  one,  sometimes  on  the  other  side  of 
the  cell ;  such  at  least  I  find  it  in  Momordica  Charantia.] 

To  this  genus  seems  to  belong,  Muricia,  Loureiro  and 
Neurospermum,  Kaf. 

20.  Ltiffa  (Cav.)  Petals  5,  inserted  in  the  base  of 
the  calyx,  deciduous  :  anthers  all  distinct  or  di-triadel- 
phous  :  style  3  fid ;  stigma  reniform  or  bipartite  :  fruit  a 
peponida,  at  length  dry  and  internally  fibrous,  usually 
opening  by  a  terminal  lid,  rarely  indehiscent.  JEast  In- 
dies and  Arabia.    There  are  3  sections  of  this  genus. 

1st.  Stamens  distinct,  Lvffa pentandra,  (tcutangula,  and 
Kleinii. 

2d.  Stamens  3-adelphous.  L.  amara,  Roxb.  and  near- 
ly all  the  species  of  Turia,  Forsk. 
3d.  Stamens  di-adelphous — L.  tuberosa,  Roxb. 

21.  Benitjcasa  (Sav.)  Corolla  (yellow),  five -parted, 
patent :  anthers  3-adelphous :  style  undivided,  very 
short;  stigma  large,  thick,  irregularly  lobed  and  plaited  : 
peponida,  fleshy  indehiscent.  Asia. 

22.  Lagenaria  (Ser.)  Corolla  (white)  five  petaled  : 
anthers  3-adelphous  :  style  almost  none  ;  stigmas  3,  thick 
and  2-lobed  :  peponida  fleshy  and  indehiscent.  India, 
South  Africa. 

§  8. — Filaments,  3-adelphous,  inserted  on  the  tube  of 
the  corolla ;  connectiva  entire,  anthers  3  or  mon-adelphous, 
posticous,  linear,  bent  upwards  and  downwards :  calyx 
long,  tubular. 

23.  Trichosanthes  (Linn.)  Segments  of  the  corolla 
lacerated  and  fringed  :  anthers  3-adelphous  ?  or  all  unit- 
ed :  style  trifid ;  stigmas  oblong,  subulate  :  fruit  a  pepo- 
nida, many  seeded.    E.  Indies. 

I  reunite  Involucrarea  to  this  as  a  mere  section  de- 
pending on  the  bracteas,  the  character  taken  from  the 
anther  not  holding  good,  at  least  T  C'ucumerina  has  fre- 
quently the  anthers  all  united,  and  I  suspect  also  T.  an- 
guina ;  perhaps  they  only  become  tri-adelphous  after 
fecundating. 

[In  all  the  species  I  have  had  an  opportunity  of  care- 
fully examining,  the  anthers  are  monadelphous  or  united. 
The  style  is  not  trifid,  nor  properly  speaking  the  stigmas 
subulate,  as  they  cohere  nearly  to  the  apex  by  their  cen- 
tral face,  though  the  stigmatic  surface  extends  for  some 


distance  outwardly,  and  presents  a  somewhat  subulate 
outline. 

In  T.  anguina  they  are  never  tri-adelphous,  the  an- 
thers cohere  to  the  last  as  represented  in  the  accompany- 
ing figure.  This  last  species  with  T.  globosa,  and  tri- 
foliata,  Blume,  and  Involucrarea,  Serange  (71.  Wallich- 
ana)  form  a  very  characteristic  section,  perhaps  a  sub- 
genus, distinguished  by  their  curiously  bracteated  male 
flowers].    R.  W. 

24.  Gymnopetalum  (Am.)  Calyx  constricted  at  the 
mouth  ;  corolla  (yellow)  5-parted  ;  segments  quite  en- 
tire :  anthers  all  closely  cohering :  fruit  baccate,  ovate, 
beaked,  few-seeded  :  seeds  large,  roundish,  with  a  blunt 
margin  E.  Indies.    There  are  two  species — 

1.  G.  Ceylanicum  (Am.)  Leaves  deeply  5-lobed; 
perianth  glabrous  :  Bryonia  tubiflora  W.  and  A. 

2.  G.  Wightii  (Arn.)  Leaves  3-5-angle-lobed  ;  peri- 
anth hairy.  Courtallum. 

§  9. — Filaments  usually  tri-adelphovs,  inserted  at  the 
base  of  the  perianth  ;  connectiva  entire,  unless  when  pro- 
duced into  appendages  beyond  the  anthers  :  anthers  linear, 
posticous,  bent  upwards  and  downwards  (calyx  campanu- 
late  or  rarely  infundibuliform.) 

25.  Cuctjmis  (Linn.)  Corolla  5-parted :  anthers  tri- 
adelphous,  or  all  of  them  slightly  cohering,  with  append- 
ages at  the  apex !  Peponida  fleshy,  indehiscent,  or  rarely 
irregularly  dehiscent,  polyspermous :  seeds  ovate,  com- 
pressed, sharp  edged.    Asia,  Africa  and  America. 

26.  Ctjcurbita  (Linn.)  Corolla  campanulate,  5-cleft : 
filaments  tri-adelphous  at  the  base  or  quite  monadel- 
phous ;  anthers  all  cohering,  without  appendages :  pepo- 
nida fleshy,  indehiscent,  polyspermous :  seed  with  a 
slightly  thickened  edge.    Asia  and  America. 

27.  Elate rium  (Lin.)  Petals  scarcely  united  at  the 
base  :  filaments  monadelphous,  anthers  all  cc  hering : 
style  thick  ;  stigma  capitate  :  fruit  a  coriaceous,  one-cell- 
ed, few  seeded  capsule,  bursting  elastically  by  two  or 
three  valves.  America. 

28.  Schizocarpum  (Schlch.)  Corolla  infundibuli- 
form,  quite  entire  :  filaments  3-adelphous  :  anthers  all 
cohering;  peponida  many  seeded,  bursting  by  several 
valves  that  cohere  by  their  apex.  Mexico. 

29.  Coccinea  (W.  and  A.)  Corolla  campanulate, 
segments  acuminated  :  filaments  monadelphous,  anthers 
tri-adelphous,  conniving,  without  appendages  :  peponida 
somewhat  baccate,  many-seeded.  [Usually  of  an  oblong 
oval  shape  and  bright  red  when  ripe.]    East  Indies. 

§  10. — Filaments  monadelphous,  connate  into  a  column, 
which  is  capitate  at  the  apex,  and  then  bearing  the  gyrose 
posticous  anthers. 

30.  Cephalandsa  (Schrad.)    South  Africa. 


EXPLANATION  OF  PLATE  103. 


Zanonia  indica. 

1.  Flowering  branch  (male  plant)  natural  size 1 

2.  Male  flower,  the  petals  removed,  showing  the  3- 
lobed  calyx  and  insertion  of  the  anthers. 

3.  An  expanded  flower  showing  the  petals  and  stamens. 

4.  Corolla  and  calyx  detached,  the  stamens  more  high  • 
ly  magnified,  to  show  the  form  of  the  anther. 


5.  A  fruit  cut  transversely. 

6.  A  seed. 

For  this  figure  and  dissection  the  draftsman  is  wholely 
responsible.  It  was  executed  while  I  was  in  England, 
and  1  have  had  no  opportunity  of  comparing  it  with  liv- 
ing plants  to  ascertain  its  accuracy.  I  suspect  however 
there  is  an  error  in  making  it  a  monoecious  plant. 
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EXPLANATION  OF  PLATE  104. 


Trichosanthes  palmata. 

1.  Flowering  branch  of  the  male  plant,  natural  size. 

2.  A  flower  split  open  to  show  the  insertion  of  the 
stamens. 

3.  Stamens  detached. 


4-5.  The  same  split  open,  showing;  the  long  cells  of 
the  anthers,  winding  upwards  and  downwards  on  the  back 
of  the  connectivum. 

6.  The  staminal  column  cut  transversely,  shoving  the 
anthers  one-celled. 


EXPLANATION  OF  PLATE  105. 


Trichosanthes  palmata. 

1.  Flowering  branch  of  the  female  plant. 

2.  A  flower  split  open  showing  4  sterile  anthers.  This 
number  is  not  uniform. 

3.  Ovary,  style  and  stigma. 

4.  Ovary  cut  vertically,  through  some  oversight  the 
more  important  transverse  section  is  not  given. 

5.  A  mature  fruit,  natural  site. 


6.  The  same  cut  transversely,  showing  that  the  pla- 
centa at  this  period  contract  adhesions  to  the  parietes, 
which  is  not  the  case  at  first. 

7.  A  seed  with  its  pulp. 

8.  The  pulp  removed. 

9.  The  same  cut  transversely. 

10.  A  cotyledon  with  its  minute  radicle. 

11.  The  detached  radicle  and  pluniula.  I  fear  this 
last  figure  is  not  quite  correct. 


EXPLANATION  OF  PLATE  105*  OR  121. 


Obs. — This  plate  was  prepared  long  after  the  others  which  will  account  for  (he  error  in  the  numbering, 
object  of  it  is  to  illustrate  my  remarks  on  some  of  the  sections  of  Or.  Arnott's  Conspectus. 


The 


CuCURBITA  MAXIMA. 

1.  Female  flower  the  corolla  removed,  showing  the 
ovary,  style,  stigmas  aud  disk. 

2.  Male  flower  corolla  removed,  showing  the  calyx  and 
stamens,  anthers  like  those  of  Trichosanthes. 

3.  Detached  stamens. 

4.  Female  disk,  the  style  removed  to  show  the  sterile 
gland -like  anthers. 

5.  Ovary  cut  transversely,  showing  the  inverted  car- 
pels with  the  aid  of  colouring  a  little  more  distinctly 
than  in  nature. 

6.  The  ovary  cut  vertically. 

COCCINEA  IND1CA. 

1.  Female  flower. 

2.  Male  flower,  corolla  and  calyx  removed  to  show  the 
stamens  which  correspond  in  form  with  the  accompany- 
ing figures  of  section  7,  but  not  with  Cucurbita. 

3.  Style  and  stigmas. 

4.  Ovary  cut  vertically. 

5.  Cut  transversely.  The  carpillary  lines  though  ap- 
parently single,  are  actually  double  and  do  not  cohere  in 
the  very  early  stages  of  the  ovary. 

C.  A  full  grown  fruit  reduced  in  size. 

7.  The  same  cut  transversely,  showing  the  changes  it 
undergoes  in  its  progress  towards  maturity. 

8.  A  seed. 

9.  The  same  slightly  magnified. 

10.  (By  mistake  lb)  a  cotyledon  showing  the  radicle 
at  the  base. 

1 1 .  A  seed,  testa  removed  showing  the  naked  cotyledons. 

MoMORDICA  CHARANTIA. 

1.  Male  flower  and  a  detached  petal,  showing  the 
stamens  in  situ. 

2.  Detached  stamens. 

3.  Stamens  separated  showing  the  connective,  not 


more  lobed  than  in  Coccinia. 

4.  Apex  of  the  ovary,  with  calyx,  styles  and  stigmas. 

5.  Ovary  cut  transversely. 

6.  A  seed. 

7.  A  cotyledon  and  radicle. 

8.  A  seed  cut  transversely. 

Luff a pentandra. 

1.  Male  flower  corolla  removed,  anthers  undulating  oa 
the  margin,  but  not  lobed. 

2.  Female  flower  similarly  dissected. 

3.  Ovary  cut  transversely. 

4.  A  portion  of  it  cut  vertically. 

5.  A  seed. 

6.  Cut  transversely. 

MUKIA  SCABRILLA. 

1.  Male  flower. 

2.  The  same  opened  showing  the  anthers  from  within, 
not  cohering,  aud  abortive  ovary. 

3.  Anthers  different  views. 

4.  Female  flower. 

5.  The  samn,  corolla  removed. 

6.  A  mature  fruit. 

7.  The  same  cut  transversely,  2-celled  with  2  seed  in 
each. 

8.  A  seed  somewhat  smaller  than  nature. 

9.  1  he  same  magnified,  rough  on  the  surface. 

10.  Cut  transversely. 

11.  Divided  longitudinally. 

12.  Cotyledons,  testa  removed. 

CuCUMIS  TRIGONUS. 

1.  Male  flower,  split  open. 

2.  Stamens  detached,  one  of  them  separated  and  seeL 
from  within. 

3.  Female  flower  dissected,  showing  the  styles  and  stigmas 
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4.  A  young  fruit. 

5.  The  same  cut  transversely.  i 

6.  A  seed  divided  vertically. 

7.  Cut  transversely. 

Lagenauea  vulgaris. 

1.  Stamens  as  seen  when  the  corolla  is  simply  removed. 

2.  The  same,  the  anthers  separated  to  show  their  lobed 
form. 

3.  A  detached  stamen  showing  it  lobed  but  not  much 
more  so  than  in  Coccinea. 

4.  Ovary,  style  and  stigmas. 

5.  The  same  cut  transversely. 

ZeHKEKIA  HoOKERlANA, 


2.  The  same  split  open,  showing  the  insertions  of  the 
stamens  and  large  abortive  ovary. 

3.  (By  mistake  8)  detached  stamens. 

4.  Female  flower  and  ovary. 

5.  The  same  split  open  to  show  the  styles  and  stigmas 
and  abortive  stamens 

Obs. — This  figure  was  prepared  from  dried  specimens, 
but  appears  sufficiently  perfect  lo  show  that  §  5  ;md  6, 
might  without  inconvenience,  perhaps  with  advantage  be 
united  so  far  as  the  stamens  are  concerned  for  the  anthers 
of  Mukia  do  not  cohere  though  conuivent  and  less  dis- 
tinctly free  than  those  of  Zehneria. 

The  plate  as  a  whole  amply  I  think  establishes  the  po- 
sition with  which  I  started,  that  the  sections  are  too  nu- 
merous. 


1.  Male  flower,  stamens  free. 


LXIX.-PAPAYACEiE. 

This,  though  <">ne  of  the  smallest,  is  yet,  in  some  respects,  a  very  interesting  order.  The 
number  of  its  species  seem  to  amount  to  only  6  or  7,  and  form  two  genera,  neither  of  which  are 
considered  of  Indian  origin.  The  Papaw  tree,  the  only  one  met  with  in  India,  being  introduced 
from  America.  This  tree  is  usually  supposed  to  be  always  dioecious  and  I  have  even  heard  the 
possibility  of  the  union  of  the  sexes  on  the  same  plant  questioned.  The  prevalence  of  this 
opinion  combined  with  the  general  acquaintance,  in  India,  with  the  usual  form  of  the  tree,  has 
induced  me,  in  the  accompanying  figures,  to  present  unusual  forms,  partly  with  the  view  of  re- 
moving such  erroneous  opinions,  but  principally  to  illustrate  a  point  in  vegetable  physiology  not 
generally  understood.  I  allude  to  power  which  vegetables  possess,  in  particular  circumstances, 
of  developing  organs  which  are  usually  suppressed.  In  the  first  of  these  plates  we  have  an  in- 
stance of  a  ramous  specimen  of  this  tree,  to  show,  that  though  it  rarely  developes  lateral  buds, 
yet,  that  they  exist  in  the  axil  of  each  leaf  and  are  readily  developed  when  the  terminal  one 
has  been  injured.  The  main  trunk  of  this  tree  had  been  injured  and  many  lateral  buds  are  de- 
veloped and  now  form  vigorous  branches.  The  next  presents  two  panicles  of  male  flowers  every 
branch,  of  the  larger  of  which,  is  furnished  with  one  or  more  fertile  flowers  :  the  smaller  is  the 
usual  form  without  fertile  flowers  :  the  former  was  taken  in  June  from  a  tree  growing  in  moist 
rich  soil  on  the  bank  of  a  canal,  in  the  then  cool  and  humid  climate  of  Quilon  ;  the  other  grew 
in  Madras.  The  monoecious  plant  is  also  of  frequent  occurrence  in  the  cool  climate  of  Kandy  in 
Ceylon,  but  I  have  never  seen  a  single  instance  of  the  kind  in  the  hot  dry  climate  of  the  Carnatic. 
This  fact  affords  a  strong  confirmation  of  the  truth  of  an  observation  of  Mr.  Knight,  that  he 
could  render  melon  plants  much  more  prolific  of  fruit  by  cultivating  them  in  a  very  cool  atmos- 
phere, almost  every  flower  produced  in  such  circumstances  being  fertile,  while  male  flowers  pre- 
dominated in  opposite  circumstances.  In  the  Papaw,  this  is  accounted  for  by  each  male  flower 
beintf  furnished  with  an  ovary,  usually  rudimentary,  but  which  is  yet  capable  of  becoming  fertile. 

The  Papaw  is,  except  in  the  circumstances  above  mentioned,  nsualiy  a  tree  without  branch- 
es with  a  cylindrical  succulent  lactescent  stem,  of  so  very  rapid  growth  that  it  often  attains  suf- 
ficient maturity  to  bear  fruit  within  18  months  from  the  time  the  seed  was  sown.  The  leaves 
which  are  large  digitately  palmatifid  on  long  hollow  petiols  without  stipules,  form  a  capacious 
tuft  or  crown  on  the  apex  :  the  male  flowers  form  large  drooping  panicles  while  the  females 
are  nearly  sessile. 

"  Flowers  unisexual.  Calyx  minute,  5-toothed.  Corolla  monopetalous,  inserted  into  the 
base  of  the  calyx,  in  the  male  tubular  and  5-lobed  ;  in  the  female  divided  nearly  to  the  base 
into  five  segments.  Stamens  10,  inserted  on  the  throat  of  the  corolla  :  anthers  introrse,  2-cell- 
ed,  bursting  longitudinally  ;  those  alternate  with  the  lobes  of  the  corolla  on  short  filaments, 
those  opposite  to  the  lobes  sessile.  Ovarium  free,  1 -celled  :  ovules  indefinite:  stigmas  sessile, 
5  lobed,  lacerated.  Placentas  5,  parietal.  Fruit  succulent,  indehiscent,  1 -celled.  Seeds  inde- 
finite, parietal,  enveloped  in  a  loose  mucous  coat :  testa  brittle,  pitted.    Embryo  in  the  axis  of 
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a  fleshy  albumen  :  radicle  slender,  turned  towards  the  hilum  :  cotyledons  flat.-~Trees  without 
branches.    Leaves  alternate,  lobed,  on  long  slender  petiols." 

Affinities.  Jussieu  originally  arranged  Carica  and  the  genera  now  referred  to  Passiflu- 
reae  as  allied  genera,  under  Cucurbit aceae ;  remarking,  that  they  were  principally  distinguished 
by  their  superior  ovary,  he  like  others  considering  the  Peponida  as  a  1 -celled  parietal  fruit,  and 
thus  placed  them  between  Cucurbit 'aceae  and  Urticaceae.  Their  affinity  with  the  former  is  still 
asserted  but  not  with  the  hitter.  In  my  remarks  on  Cucurbitaceae  I  have  shown  that  in  com- 
mon with  all  other  parietose  orders  they  can  have  no  very  close  affinity  with  that  family 
on  account  of  the  wide  difference  in  the  structure  of  their  ovary.  With  Passijloreae  they  are 
closely  connected  by  one  character,  common  to  both,  but  not  constant  in  all  the  species,  the 
placentas,  namely,  being  spiead  over  the  whole  surface  of  the  carpels  in  place  of  confined  to 
their  lines  of  junction.  The  seed,  which  I  have  not  seen  well  described,  may  perhaps 
afford  other  characters.  It  is  enclosed  with  a  quantity  of  thin  mucous  pulp,  in  a  hyaline  sack, 
arillus  ?  is  of  an  oval  shape,  the  testa  thick,  exteriorly  black  and  of  a  loose  cork-like  texture,  rough 
and  corrugated  internally  firmer,  polished  within.  Sir  W.  J.  Hooker  describes  it,  as  about  the 
size  of  a  hemp  seed,  "  roundish,  compressed,  almost  black,  but  covered  with  a  transversely 
wrinkled,  loose,  greyish,  skin  or  arillus,  and  enveloped  in  mucous."  This  description  does  not 
quadrate  with  specimens  now  before  me — the  testa  of  which  evidently  consists  of  2  layers,  an 
outer  one  spongy  or  suberose,  furrowed,  and  an  inner  denser  and  polished  within,  enclosed  with- 
in a  loose  transparent,  sack  but  no  proper  arillus.  The  seed  itself  agrees  in  structure  with  those 
of  both  Euphorbeaceae  and  Urticaceae,  as  does  those  of  Passijloreae,  which  however  foim  only 
a  remote  affinity  when  not  supported  by  characters  taken  from  the  ovary  or  mature  fruit.  I 
look  upon  Papay aceae  as  more  nearly  related  to  Passijloreae  than  to  any  other  order,  though 
sufficiently  distinct. 

Geographical  Distribution.  America  is  the  native  country  of  this  order,  which  is  only 
known  in  other  countries  as  objects  of  cultivation,  but  as  such,  the  Papaw  has  become  widely 
distributed,  apparently  readily  adopting  itself  to  every  variation  of  climate  within  the  tropics. 

Properties  and  Uses.  These  are  about  the  most  curious  of  any  yet  met  with  in  the 
vegetable  kingdom,  but  so  little  known  in  India,  that  I  am  under  the  necessity  of  having  recourse 
to  the  experience  acquired  in  the  West  Indies  to  make  them  known.  These  accounts  though 
rather  too  long  for  this  work  I  shall  not  attempt  to  abridge,  but  introduce  in  the  words  of  the 
originals.  One  circumstance  1  have  observed,  not  mentioned  by  either,  is,  that  the  ripe  seeds 
when  chewed  yield  in  a  very  marked  degree  the  pungency  and  flavour  of  nasturtium  or  Indian 
cress.  This  flavour  and  taste  is  possessed  by  the  seed  proper,  not  the  testa,  which  is  insipid. 
The  first  of  the  following  extracts  is  from  the  pen  of  Sir  W.  J.  Hooker,  published  in  the  Bota- 
nical Magazine,  Nos.  2898  99 — and  the  last  from  a  paper  by  Dr.  Holder,  long  a  medical  prac- 
titioner in  the  West  Indies,  published  in  the  Wernerian  Memoirs,  vol.  3d  page  245. 

"The  Papaw  Tree  is  of  rapid  growth.  St.  Pierre  probably  spoke  from  his  own  knowledge, 
when  he  described  Virginia  as  having  planted  a  seed,  which,  in  three  years'  time,  produced  a 
trunk  twenty  feet  high,  with  its  upper  part  loaded  with  ripe  fruit.  It  is  for  the  sake  of  this 
fruit,  mainly,  that,  the  plant  is  cultivated  ;  but  if  the  flavour  were  not  better  than  that  yielded 
by  what  ripened  in  our  stove,  I  cannot  recommend  it  as  at  all  agreeable.  Brown  in  his  Natural 
History  of  Jamaica  tells  us,  that  "  it  has  a  pleasant  sweetish  taste,  and  is  much  liked  by  many 
people  ;  that,  while  young,  it  is  commonly  used  for  sauce  ;  and  when  boiled  and  mixed  with  lime 
juice  and  sugar,  is  not  unlike,  or  much  inferior  to  that  made  of  real  apples,  for  which  it  is  com- 
monly substituted."  In  the  opinion  of  Sloane  it  is  not  a  very  pleasant  fruit,  even  when  helped 
with  pepper  and  sugar;  and  the  more  ordinary  use,  he  adds,  of  this  fiuit.  is  before  it  is  ripe, 
when,  as  large  as  one's  fist,  it  is  cut  into  slices,  soaked  in  water  till  the  milky  juice  is  out,  and 
then  boiled  and  eaten  as  turnips,  or  baked  as  apples. 

The  juice  of  the  pulp,  according  to  Descourtii.z,  in  the  Flore  Medicale  des  Antilles,  is 
used  as  a  cosmetic,  to  remove  freckles  on  the  skin,  caused  by  the  sun  ;  and  the  negroes  in  the 
French  colonies  employ  the  leaves  to  wash  their  linen  instead  of  soap. 

As  a  medicinal  plant,  the  Papaw  Tree  is  particularly  deserving  of  notice.  Hermandez 
long  ago  spoke  of  the  milky  juice  of  the  unripe  fruit  as  a  powerful  vermifuge  ;  which  has  been 
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confirmed  by  M.  Charpentier  Cossigni,  as  mentioned  in  the  Asiatic  Researches,  by  Dr. 
Fleming  (vol.  ii.  p.  162).  A  single  dose,  that  gentleman  says,  is  sufficient  to  cure  the  disease, 
however  abundant  the  worms  may  be.  Another  French  writer  (PouPiiE  Desportes)  recom- 
mends the  use  of  the  powder  of  the  seed  instead  of  the  juice. 

But  the  most  extraordinary  property  of  the  Papaw  Tree,  is  that  which  is  related,  first  I 
believe  by  Browne,  in  his  Natural  History  of  Jamaica  ;  namely,  that  "  water  impregnated  with 
the  milky  juice  of  this  tree  is  thought  to  make  all  sorts  of  meat  washed  in  it  very  tender ;  but 
eight  or  ten  minutes  steeping,  it  is  said,  will  make  it  so  soft  that  it  will  drop  in  pieces  from 
the  spit  before  it  is  well  roasted,  or  turn  soon  to  rags  in  the  boiling."  Mr.  Neill  mentioned 
this  circumstance  more  fully  in  his  interesting  Horticultural  tour  through  Holland  and  the 
Netherlands  ;  and  it  has  repeatedly  been  confirmed  to  me  by  gentlemen  of  this  country  who 
have  been  long  resident  in  the  West  Indies,  and  who  speak  of  the  employment  of  the  juice  for 
such  a  purpose  as  of  quite  general  occurrence;  and  more,  that  old  hogs  and  old  poultry,  which 
are  fed  upon  the  leaves  and  fruit,  however  tough  the  meat  they  afford  might  otherwise  he,  it  is 
thus  rendered  perfectly  tender;  and  good  too,  if  eaten  as  soon  as  killed,  but  that  the  flesh  very 
soon  passes  into  a  state  of  putridity. 

Whether  this  power  of  hastening  the  decay  of  meat  be  attributable  to  the  animal 
matter  or  fibrine  contained  in  the  juice  of  the  Papaw  or  not,  I  will  not  pretend  to  say,  but  the 
presence  of  such  is  a  lact  scarcely  less  wonderful  than  the  property  just  alluded  to.  Two  spe- 
cimens of  the  juice  were  brought  from  the  Isle  of  France  ;  in  the  one  the  juice  had  been  evapo- 
rated to  dryness,  and  was  in  the  state  of  an  extract;  in  (he  other,  the  juice  was  preserved  by 
being  mixed  with  an  equal  bulk  of  rum.  "  Both  were  subjected  to  analysis  by  Vauquelin. 
The  first  was  of  a  yellowish-white  colour,  and  semitransparent.  Its  taste  was  sweetish.  It 
had  no  smell,  and  was  pretty  solid  ;  but  attracted  moisture  when  kept  in  a  damp  place.  The 
second  was  reddish -brown,  and  had  the  smell  and  taste  of  boiled  beef.  When  the  first  specimen, 
was  macerated  in  cold  water,  the  greatest  part  of  it  dissolved.  The  solution  frothed  with  soap. 
The  addition  of  nitric  acid  coagulated  it,  and  rendered  it  white  ;  and  when  boiled,  it  threw  down 
abundance  of  white  flakes.  When  the  juice  of  the  Papaio  is  treated  with  water,  the  greatest 
part  dissolves ;  but  there  remains  a  substance  insoluble,  which  has  a  greasy  appearance.  It 
softens  in  the  air  and  becomes  viscid,  brown,  and  semitransparent.  When  thrown  on  burning 
coals  it  melted,  let  drops  of  grease  exude,  emitted  the  noise  of  meat  roasting,  and  produced  a 
smoke  which  had  the  odour  of  fat  volatilized.  It  left  behind  it  no  residue.  The  substance  was 
fibrine.  The  resemblance  between  the  juice  of  the  Papaio  and  animal  matter  is  so  close,  that 
one  would  he  tempted  to  suspect  some  imposition,  were  not  the  evidence  that  it  is  really  the 
juice  of  a  tree  quite  unquestionable." 

This  fibrine  had  been  supposed,  previously,  to  belong  exclusively  to  the  animal  kingdom  : 
but  it  has  since  heen  found  in  other  vegetables,  especially  in  Fungi. 

"  The  effects  of  the  juice  of  the  Carici  Papaya,  or  Papaw  Tree,  whether  of  the  fruit,  stem, 
or  leaves,  or  even  of  the  exhalation  from  the  plant,  in  lessening  the  cohesion  of  the  muscular 
fibre,  and  acting  on  the  fibrin  of  the  blood,  are  matters  of  common  observation  in  the  Island  of 
Barbadoes ;  the  inhabitants  availing  themselves  of  this  property,  to  render  more  delicate,  when 
thought  necessary,  the  beef,  mutton,  pork,  and  poultry  of  their  tables.  If  the  milky  juice, 
which  is  readily  procurable  by  incision  into  the  tree,  or  unripe  fruit,  be  thoroughly  rubbed  on 
the  flesh  of  a  tough  or  old  animal,  and  the  animal  be  cooked  by  roasting,  the  fibres  so  complete- 
ly lose  their  cohesion,  that  the  flesh  will  fall  from  the  bones,  or  be  separated  by  the  slightest 
force.  If  a  smaller  quantity  of  the  juice  be  used,  the  flesh  will  be  rendered  tender;  but  so 
great  is  the  effect,  and  so  difficult  is  it  to  ascertain  the  degree  to  which  it  may  be  carried,  if  the 
milky  juice  be  directly  applied  to  the  flesh,  that  another  and  more  certain  mode  has  been  resort- 
ed to,  tor  procuring  the  inteneral ion  of  the  flesh  of  different  animals.  By  simply  suspending 
the  animal  to  a  bough  of  the  tree,  for  a  space  of  time  proportioned  to  the  size  of  the  animal,  or 
of  the  joint  of  meat,  the  flesh  is  found  to  be  sufficiently  intenerated.  A  particular  friend  of 
mine,  was  in  the  constant  habit  of  having  his  meat  so  prepared  for  his  table,  and  was  particular 
enough  (or  thought  it  necessary),  to  use  his  watch  to  regulate  the  time  of  suspension. 

This  quality  of  destroying  the  cohesion  of  the  muscular  fibre,  probably  resides  chiefly  in 
the  milky  juice,  or  in  the  vapour,  which,  I  conjecture,  is  exhaled  from  the  tree,  since  the  boiled 
fruit,  when  given  to  animals,  does  not  produce  this  effect  to  such  a  degree  as  to  be  sensible.  The 
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fruit  is  used  by  all  ranks  of  people  ;  cooked  in  its  unripe  state,  as  a  vegetable  ;  or  served  up, 
when  ripe,  as  part  of  the  dessert,  with  perfect  impunity. 

It  is  a  common  practice  with  some  of  the  farmers  of  the  Island  of  Barhadoes,  fo  give  an 
infusion  of  the  raw  fruit  ;  or,  to  speak  more  exactly,  a  diffusion  of  the  milky  juice  in  water, 
extracted  from  the  fruit,  to  horses,  with  a  view,  as  they  express  it,  "  of  breaking  down  the 
blood  ;"  and  it  is  a  fact,  well  established,  that  if  giveu  to  a  horse,  whose  blood  exhibits  the  cupp- 
ed huffy  coat,  it  will,  after  some  time,  produce  a  loose  coagulum,  and  reduce  the  inflammatory 
symptoms  which  gave  rise  to  it.  I  understood,  from  my  friend,  the  late  Dr  Jones,  of  Barba- 
does,  well  known  in  this  University,  by  the  publication  of  an  ingenious  experimental  Thesis,  that 
he  had  ascertained  this  to  be  the  effect  of  the  papaw  juice  on  a  horse,  which  had  couyh.  and 
whose  blood  was  huffy;  and  this  account  has  very  recently  been  confirmed  fo  me,  by  a  near 
connection  of  Dr.  Jones's,  a  gentleman  who  formerly  lived  with  him,  and  who  is  at  present  a 
residenter  in  this  city,  as  a  student  of  medicine. 

That  this  remarkable  effect  is  independent  of  putrefaction,  or  of  a  process  verging  to  pu- 
trefaction, is  rendered  extremely  probable,  by  the  fact,  that  it  is  not  confined  to  dead  muscular 
fibre,  but  is  produced  on  the  circulating  bloo  1  ;  or,  at  least,  on  one  of  its  constituent  parts. 
At  the  same  time,  the  consequence  of  this  eifect  will  no  doubt  b-;.  by  its  mechanical  operation, 
to  promote  and  hasten  putrefaction,  on  account  of  its  destroying  the  cohesion  of  the  flesh,  and 
separating  the  fibres.  This  is  a  fact  so  well  known  to  the  housewives  of  the  colony,  that  they 
will  not  purchase,  for  salting,  pork  which  has  been  partly  fattened  on  the  boiled  fruit  of  the 
papaw  (a  practice  commonly  followed  by  the  negroes  of  the  colony),  on  account  of  the  flesh 
not  being  sufficiently  firm  for  salting  ;  or,  at  least,  because  they  find,  by  experience,  that,  after 
having  undergone  the  process  of  salting,  it  will  not  keep  as  long,  or  as  well  as  flesh  of  hogs 
"which  have  been  fattened  on  any  other  aliment.  What  is  remaikaole,  this  effect  is  observable, 
although  the  flesh  of  a  l'ecently  killed  animal,  fed  on  the  boiled  papaw  fruit,  is  not  sensibly  in- 
tenerated  :  For  a  society  of  gentlemen,  who  were  in  the  habit  of  dining  periodically  with  the 
late  Governor  of  Barhadoes,  Sir  George  Beckwith,  fed  several  animals  in  this  way,  with  a  view 
to  ascertain  the  effect  on  the  flesh.  We  found,  that  when  the  animals  so  fattened,  were  served 
up,  their  flesh  was  not,  to  the  taste,  more  tender  than  that  of  other  animals  at  the  table,  fed  in 
the  common  mode. 

The  health  of  animals  fed  on  the  Papaw,  is  not  injured  by  that  diet. 

I  may  add,  that  the  juice  of  the  Papaw  has  been,  by  some,  administered  as  a  vermifuge  to 
children,  whether  with  marked  success  I  am  doubtful. 

The  chemical  analysis  of  the  juice  of  the  Carica  Papaya  has  given,  in  the  hands  of  Vau- 
quelin,  some  very  curious  results  •  from  them,  he  draws  the  following  conclusion. 

"  I  think,"  says  he  "  that  there  cannot  beany  doubt  that  the  juice  of  the  Papaw  is  a 
highly  animalized  substance;  at  least  it  possesses  all  the  characters,  and  yields  all  the  products 
of  one.  I  confess  that  it  has  no  perfect  similitude  with  any  known  animal  matter.  Never- 
theless, I  believe  that  which  it  resembles  most,  is  anim  d  albumen  ;  since  dried,  it  dissolves, 
like  it,  in  water.  Its  solution  is  coagulated  by  heat,  by  the  acids,  by  the  alkalies,  the  metallic 
solutions,  and  the  infusion  of  nut-galls.  And,  in  fine,  because,  by  distillation,  it  yields  the  same 
products  as  any  animal  substances  whatever.  It  is  not  the  animal  nature  of  this  substance  which 
ought  to  surprise  us  ;  for  the  juices  of  almost  all  plants  contain  some  of  it  ;  but  its  abundance  and 
its  purity  in  that  of  the  papaw." 


EXPLANATION  OF  PLATE  106. 


Carica  Papaya — female  plant. 

1.  A  full  grown  tree,presenting  the  unusual  appearance 
of  bearing  several  large  branches,  attributable  to  the  ter- 
minal bud  of  the  parent  stem  having  been  injured  which 
caused  the  lateral  ones  to  shoot. 

2.  A  female  flower,  natural  size. 

3.  Ovary  and  calyx,  petals  detached. 

4.  Portions  of  the  stigma  more  highly  magnified. 


5.  Ovary  cut  transversely. 

6.  Cut  vertically — one-celled,  the  whole  inner  surface 
covered  with  ovules. 

7.  A  seed  enclosed  in  its  sack  or  arillus. 

8.  The  sack  opened  showing  the  seed. 

9.  Seed  cut  transversely,  showing  the  embryo  in  the 
midst  of  a  large  albumen. 

10.  Seed  cut  vertically  showing  the  embryo  in  situ. 
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EXPLANATION  OF  PLATE  107. 


1.  A  panicle  of  flowers  of  Carica  Papaya  taken  from 
a  male  tree,  but  in  this  instance  having  female  flowers 
mixed. 

2.  A  male  flower  split  open,  showing  the  2  rows  of 
stamens  and  abortive  ovary  in  the  bottom  of  the  tube. 

3.  One  of  the  female  flowers  detached  and  the  petals 
forced  open  te  show  the  ovary. 


4.  The  same,  cut  open. 

5.  A  Papaw  taken  from  the  same  tree  smaller  than 
those  produced  on  the  female  tree,  but  otherwise  perfect. 

6.  The  same  cut  vertically  showing  the  seed  in  situ. 

7-  Portion  of  a  panicle  of  male  flowers  the  usual  foim. 

8.  Male  flowers  split  open. 

9  &  10.  Back  and  front  views  of  the  stamens. 


LXX.— PASSIFLORE^E. 

This  like  the  last  can  scarcely  he  viewed  as  an  Indian  order,  a  very  few  species  only,  out  of 
nearly  200  described  in  Botanical  works,  having  yet  been  met  with  in  Asia.  America,  especially 
the  warmer  provinces  is  the  grand  storehouse  of  these  elegant  and  deservedly  much  admired 
flowers. 

'1  his  family  approaches  Cucurbi/aceae  in  its  tendril  hearing  stems  and  diffuse  climbing  habit, 
but  in  scarcely  any  other  well  marked  particular.  Its  flowers  are  very  different,  its  fruit  are  supe- 
rior and  distinctly  parietose,  and  its,  seed  are  albumenous.  Notwithstanding  these  important 
differences  nearly  all  Botanists  agree  in  placing  these  orders  next  each  other,  and  Jussieu  even 
united  them,  not  however  without  remarking  on  the  very  different  position  of  the  ovary  in  the  two 
tribes.  In  habit  their  agreement  is  so  strong  that  without  examination  of  the  flowers  or  fruit  our 
species  of  Modecca  might  readily  be  referred  to  Cucvrbitaceae,  but  the  slightest  examination  of 
either  flower  or  fruit  at  once  shows  a  wide  difference.  Lindley  however  remarks  "  there  can  be 
no  doubt  that  Cucwbitaceae  are  really  little  more  than  Passifioreae  with  inferior  fruit"  an 
opinion  we  shall  consider  more  at  large  when  we  come  to  consider  their  affinities.  The  order  is 
thus  characterized. 

"  Sepals  5  (rarely  4),  foliaceous,  united  below  into  a  short  or  elongated  tube,  the  sides  and 
throat  of  which  are  lined  with  a  eorona  composed  of  filamentous  or  annular  processes.  Petals 
perigynous,  inserted  between  the  corona  and  the  calyx-segments,  with  which  last  they  are  as 
numerous,  and  alternate,  usually  almost  homogeneous  with  and  shorter  than  them,  very  rarely 
larger  than  them  and  with  the  usual  appearance  of  petals,  sometimes  wanting.  Stamens  5  (very 
rarely  indefinite),  monadelphous,  usually  with  processes  from  the  torus  between  them  and  the 
petals:  anthers  inserted  by  their  base,  2-celled,  bursting  longitudinally  on  the  inner  side  (but, 
from  their  being  often  reflexed,  apparently  opening  outwardly.)  Ovarium  free,  I -celled  :  ovules 
indefinite,  attached  to  3  (or  very  rarely  4),  parietal  placentae  :  styles  3  (or  very  rarely  4), or  none. 
Fruit  naked  or  surrounded  by  the  calyx,  1-celled,  usually  3-valved,  sometimes  dehiscent  and  locu- 
licide,  sometimes  fleshy  and  indehiscent.  Seeds  indefinite,  compressed,  with  an  arillus  or  stro- 
phida:  testa  brittle  sculptured.  Embryo  straight,  in  the  centre  of  a  thin  fleshy  albumen  :  radicle 
pointing  to  the  hilum." 

Affinities.  It  is  an  axiom  in  Botany,  in  the  determination  of  natural  affinities  of  plants 
that  the  nature  of  every  part  of  the  plant  must  be  understood  and  explained,  to  enable  us  to 
compare  one  organ  with  another  in  different  families,  and  in  that  way  ascertain  in  what  points 
they  associate  and  in  what  they  differ.  This  is  not  always  an  easy  task,  and  in  the  present 
instance,  the  elucidation  of  the  parts  of  the  flower  has  given  rise  to  much  difference  of  opinion 
among  the  leaders  of  the  science. 

Jussieu  first  described  the  parts  called  petals  in  the  above  character  as  an  inner  division  of 
sepals,  and  viewed  the  order  as  apetalous.  DeCandolle  so  far  agrees  in  this  view,  as  to  call  the 
inner  row  sepals,  but  nevertheless  considers  the  order  polypetalous  which,  Lindley  well  remarks, 
"  he  is  unable  to  understand  on  the  supposition  of  the  inner  series  of  floral  envelopes  being 
calyx,"  and  therefore,  with  other  Botanists  considers  the  outer  series  as  the  calyx  and  the  inner 
as  petals,  first,  because  they  have  the  ordinary  position  and  appearance  of  calyx  and  corolla,  the 
outer  being  green  the  inner  coloured,  and  secondly,  because  there  is  no  essential  difference  be- 
tween the  calyx  and  corolla  except  the  one  being  the  outer  and  the  other  the  inner  of  the  floral 
envelopes.  Neither  Endlicher  nor  Meisner,  both  of  whom  quote  his  work,  seem  to  coincide  in 
the  correctness  of  this  view,  since  they  both  describe  its  floral  envelopes  as  a  perigonium  corolla 
like  8-10  cleft,  with  an  outer  and  inner  series,  but  both  arrange  the  family  among  orders  having 
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double  floral  envelopes, thatis,  a  calyx  and  corolla,  thereby,  determining  its  place  in  the  system, 
solely  by  the  structure  of  the  ovary,  leaving  the  corona,  ihe  most  conspicuous  part  of  the  flower, 
altogether  out  of  their  consideration. 

In  this  it  appears  to  me  all  have  erred,  for  if  the  above  stated  axiom  is  of  any  value  it  must 
be  either  uniformly  acted  up  to,  or  altogether  discarded,  and  to  say  merely  that  they  are  pro- 
cesses gives  no  information.  Lindley  remarks  of  them,  that  they  are  apparently  metamor- 
phosed petals,"  and  afterwards  adds.  "  The  nature  of  the  filamentous  appendages,  or  rays  as 
they  are  called,  which  proceed  from  the  orifice  ot  the  tube,  and  of  the  membranous  or  fleshy, 
entire  or  lobed,  flat  or  plaited,  annular  processes  which  lie  between  the  petals  and  the  stamens, 
is  ambiguous.  I  am  disposed  to  refer  them  to  a  peculiar  form  of  petals,  rather  than  to  the 
stamens,  for  reasons  which  I  have  assigned  in  the  Hort.  Trans,  vol.  6,  page  309,  for  under- 
standing the  normal  metamorphoses  of  parts  of  fructification  to  be  rentri- petal."  In  this  opinion 
1  fully  coincide  as,  to  me,  it  appears  quite  unquestionable  that  these  filamentous  or  annular 
processes  constitute  in  reality  the  corolla  of  these  curious  and  unique  flowers  as  they  occupy  the 
same  place  in  the  flower  which,  in  more  regular  flowers,  the  corolla  does.  There  is  a  double 
series  of  sepals,  in  like  manner  there  is  do  ible  series  of  these  processes,  at  least  so  it  is  in  P. 
laurina,  the  species  now  before  me,  the  exterior  smaller  the  interior  lurger.  In  further  con- 
firmation of  this  view  we  find  between  them  and  stamens,  the  regular  situation,  the  torus,  but  so 
much  produced  that  after  lining  the  tube  of  the  calyx  (the  true  nectarium  of  this  plant,)  it  forms 
a  curtain,  as  it  were,  embracing  the  podocarp,  by  which  the  communication  between  the  upper  and 
lower  portions  of  the  tube  is  intercepted  (see  plate  ICH,  fig.  4).  Should  this  explanation  be  ad- 
mitted, we  can  satisfactorily  account  for  a  portion  of  the  structure,  not  hitherto  clearlj  made  out, 
and  at  the  same  time  enable  us  with  strict  propriety  to  retain  the  order  in  its  present  place, 
among  the  polypetalous  orders. 

The  above  character  might  then  be  thus  modified  :  sepals  10  (rarely  8)  in  a  double  series,  the 
inner  series  petaloid,  united  below  into  a  mure  or  less  elongated  tube:  corolla  perigynous,  poly- 
petalous, heteromorphous,  composed  of  numerous  filamentous  or  annular  processes  ;  torus  lining 
the  tube  of  the  calyx  reflexed  at  the  insertion  of  the  corolla  forming  a  free  margin.    Stamens,  &c. 

This  structure,  shows  at  once,  that  in  so  far  as  the  flower  is  concerned,  we  cannot  without 
considerable  violence  adopt  the  opinion  above  quoted,  that  the  passion  flower  is  little  else  than 
an  inferior  flowered  Cucurbkticea,  no  Cucurbitnceouft,  plant  having  such  a  complex  flower,  still 
less  can  we  adopt  this  opinion  on  a  comparison  of  the  fruit,  which,  as  stated  under  Ca  urbilaceae, 
are  most  widely  different.  Had  the  ovary  and  fruit  been  similar  in  the  two  orders,  I  should  not 
have  hesitated  in  adopting  that  view,  but  cannot,  while  I  find  such  obvious  differences  in  both 
flowers  and  fruit.  The  nearest  relation  of  this  order  is,  as  already  stated,  Papayncrae 
which,  so  far  as  I  can  judge  from  figures  and  descriptions,  is  even  more  nearly  allied  than  either 
Loaseae  or  Malisherbiaceae,  though  the  latter  is  united  as  a  section  of  it  by  DeCandolle. 

Geographic.u,  Distribution.  As  already  stated  America  is  the  head  quarters  of  this 
family,  but  they  extend  thence  to  Asia,  Africa  and  the  tropical  parts  of  Australia,  none  to  Eu- 
rope. In  South  America  and  the  West  Indies  they  abound,  climbing  from  tree  to  tree  and 
filling  the  woods  with  their  beautiful  and  singular  flowers.  Of  the  genus  Passiflora  we  have 
have  certainly  2  species  in  India,  P.  Leschenaultii  from  the  Neilgherries,  Pulneys  and  She- 
varoy  hills  and  P.  nepalensis  from  Nepaul  ;  a  third  is  P.  Moluccana  found  in  the  Straights  of 
Malacca.  The  one  I  have  figured  as  a  new  species  was  so  named  at:d  the  impression  printed 
before  I  had  an  opportunity  of  examining  good  specimens,  I  have  since  met  with  it  in  the 
garden  of  the  Horticultural  Society  of  Mysore,  or,  one  so  accurately  corresponding  with  the 
figure  that  I  have  no  doubt  of  its  being  the  same,  and  that,  from  the  character,  I  consider 
either  P.  minima,  or  P.  suberosa,  species,  judging  from  characters  only,  scarcely  distinct  .'f 
rpally  distinct  from  both  those  indicated .  and  it  prove  a  native  of  Ceylon,  I  should  then  infer 
it  formed  the  bases  of  Gaertner's  genus  Vareca,  the  fruit  of  which  as  represented  by  him  agrees 
very  well  with  dried  specimens  of  this  species,  when  gathered  before  q  be  rine. 

The  genus  Modecca,  is  principally  of  Asiatic  and  African  origin,  one  is  from  Autralia.  but 
none  has  yet  been  observed  in  America.  The  species  however  appear  to  be  more  numerous  in 
Java  than  India,  half  of  those  described  being  from  that  Island. 


Pas  sifl  op.a\\ai.kerle  (R  W.  ) 
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Properties  and  Uses.  On  this  subject  almost  nothing  is  known,  the  fruit  of  some  spe- 
cies of  Passiflora  are  edible  and  the  succulent  juicy  pulp  which  surround  the  seed  is  cooling 
and  pleasant  to  the  taste.  The  root  of  one  species,  P.  quadrangular  is,  is  said  to  be  power- 
fully narcotic,  a  dose  of  the  infusion,  administered  to  a  dog,  having  killed  him  in  40  minutes 
after  its  admiqistration  and  almost  immediately  knocked  him  down,  as  if  struck  with  apoplexy. 
Little  however  seems  known  of  it  beyond  that  experiment,  as  it  does  not  seem  to  have  been 
employed  as  a  remedial  a^ent  in  the  cure  of  disease.  I  have  no  where  heard  that  our  species  of 
Modecca,  have  been  applied  to  any  useful  purpose. 

Remarks  on  Genera,  and  Species.  There  being  but  two  genera,  so  far  as  yet  known, 
natives  of  the  Peninsula,  and  these  containing  between  them  only  three  species,  all  of  which  I 
have  figured  in  the  {cones,  it  seems  unnecessary  to  devote  space  to  them  here.  The  one  repre- 
sented here,  for  the  figure  of  which  I  am  indebted  to  the  elegant  pencil  of  Mrs.  Walker,  was 
found  in  Ceylon,  where  it  was  supposed  a  native  and  a  new  species,  I  have,  as  already  stated, 
seen  reason  to  fear  is  not  a  native  but  an  introduced  plant,  as  it  accords  in  almost  every  parti- 
cular wi'h  the  characters  of  both  P.  minima  and  suberosa  especially  the  latter,  a  figure  of  which 
in  Smith's  Exotic  Botany  1  have  seen,  except  in  I  he  smaller  size  of  its  fruit.  The  following 
description  is  taken  from  a  plant  growing  in  the  Horticultural  Society's  Garden  at  Bangalore. 


Passiflora  Walkerii  (R.  W.  P.  minima?  Jacq.  P.  su- 
berosa '?  Lin.)  A  small  climbling  plant,  leaves  ovate  3 
or  slightly  5-nerved,  the  exterior  pair  much  smaller,  en- 
tire or  somewhat  threj-lobed,  the  middle  lobe  the  larg- 
est, succulent,  glabrous,  without  glands  ;  p  jtiols  shorter 
than  the  leaves,  with  two  prominent  glands  near  the 
apex  ;  tendrils  simple  :  peduncles  twin,  axillary,  simple, 
one-flowered,  jointed  about  the  middle  and  furnished 
with  two  minute  caducous  subulate  bracteas  at  the  j  >int; 
no  involucrum  :  calyx  5-cleft,  inner  series  wanting,  coro- 
nal appendages  in  four  series,  first,  the  inner  one  a  brown 
ring— 2-a  plaited  lobed  membrane  the  margin  of  the  lobes 
ciliated,  3  a  circle  of  erect  capitulate  tilaments — and 
lastly — the  petaloid  series  consisting  of  a  ring  of  spathu- 


late  filaments  reflexed  and  redish  at  the  apex  purple  to- 
wards the  base.  Fruit  a  small  purple  berry  with  several 
rough  seed  enveloped  in  sweet  pulp. 

I  cannot  feel  certain  that  the  plant  described  is  iden- 
tical with  the  one  figured,  but  trust  that  the  minuteness 
of  the  above  description  aided  by  the  figure  will  enable 
any  Ceylon  Botani-t,  who  may  meet  with  the  plant,  to 
determine  that  point.  For  figures  of  the  continental 
species  of  this  order,  see  Icones— No.  3D,  179,  201. 

The  analysis  figures  2,  3,  4,  5  and  6  are  taken  from  P. 
laurifolia,  and  were  made  by  Rungiah.  The  figure  of 
the  plant  and  section  of  the  fruit  No.  7i  I  owe  to  the 
kindness  of  Mrs.  Waiker. 


EXPLANATION  OF  PLATE  108. 


Passiflora  Walkeri  (R.  W.  P.  suberosa  ?  Jacq  ) 

1.  A  flowering  branch,  natural  size. 

2.  Stamens,  podocarp  and  ovary. 

3.  Anthers. 

4.  Transverse  section  of  the  tube  of  the  calyx,  show- 
ing the  free  curtaiu-like  extremity  of  the  torus  {?)  em- 


bracing the  podocarp  and  cutting  off  all  communication 
between  the  upper  and  lower  portions  of  the  tube. 

5.  Ovary  cut  vertically. 

6.  Cut  transvi  rsely,  one-celled,  with  three  parietal 
placentas. 

7.  Transverse  section  of  the  mature  fruit. 


LXXI.— PORTULACACE^l. 


LXXII.-PARONYCHIACE^.-LXXIII.-FICOIDE^. 


In  our  Prodromus  these  orders  are  viewed  as  quite  distinct  and  not  even  ranged  in  a  con- 
secutive series.  In  this  course  we  followed  DeCandolIe,  and,  according  to  my  present  ideas  oil 
the  subject,  allowed  ourselves  to  be  misled  by  that  high  authority  on  all  matters  relating  to  af- 
finities of  Plants. 

These  three  orders  in  common  with  Caryop/iy/leae,  (already  treated  of)  Chenopodiaceae 
P/iyt.olucceae,  Pol  ygoneae,  and  five  or  six  others  are  connected  by  one  common  link,  namely,  by 
having  the  Embryo  applied  to  the  side  of,  or,  more  commonly,  curved  round  a  mealy  albumen. 
The  orders  associated  by  this  seminal  structure,  though  often  apparently,  widely  separated 
by  characters  taken  from  the  flower,  are  yet,  all  so  intimately  blended  in  their  several  relation- 
ships, that  no  two  Botanists  seem  agreed  either  as  to  the  genera  referable  to  each,  or  as  to  the 
orders  among  which  they  should  be  grouped  as  their  nearest  allies.    Guided  by  this  clue  to 
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their  real  affinities,  il ; becomes  a  curious  and  interesting,  though  by  no  means  easy  enquiry,  to 
trace  the  various  attempts  that  have  been  made  by  different  authors,  to  construct  a  natural 
arrangement  of  these  plants  while  excluding  this  their  only  truly  natural  and  constant  bond  of 
union.  Some  of  these  arrangements  I  shall  endeavour  to  exhibit,  partly  in  support  of  (he  asser- 
tion advanced,  that  no  two  Botanists  are  agreed  on  these  affinities,  but  principally  to  prove  that, 
so  long  as  we  take  the  different  degrees  of  development  of  the  flower  as  the  basis  of  our  natural 
system  of  Botany,  we  build  on  a  bad  and  unstable  foundation. 

Lindley  has  employed  this  character,  in  the  construction  of  his  Alliance  Silenales,  the  per- 
fection of  which,  however,  through  his  not  perceiving  the  full  value  of  hi*  character,  ''embryo 
rolled  round  mealy  albumen,"  he  has  marred,  by  the  introduction  of  Tnmariscinene  (an  order  in 
which  it  is  wanting  and  hut  remotely  if  at  all  allied)  on  the  one  side  and  the  exclusion  of  Ficoi- 
deae on  the  other.  This  last  he  has  in  my  opinion  most  injudiciously  placed  in  his  alliance 
Cucurbitales,  for  no  reason  that  I  can  perceive,  its  fruit  being  neither  epigynous  nor  its  placentas 
parietal. 

The  following  are  the  polypetalous  orders  which  participate  in  the  character  and  ought  to 
have  been  associated  in  that  alliance.  I  use  Lindley's  names.  Portalace.ae,  Silenaceae,  Alcina- 
ceae,  lllecebraceae,  Ficoidaceae,  and  perhaps  Surianaceae.  The  remaining  orders  agreeing  in  this 
character?  in  number  are  arranged  by  Lindley  in  his  group  Curvembryosae  ( sub-class  incomplete ) 
they  are,  Amaraniaceae,  Chenopodiaceae ,  Phytolaccaceae,  Polygoneae,  Petiveraceae,  Scleran- 
thaceae  and  JYyctaginaceae.  Menispermaceae,  placed  in  this  group  on  account  of  its  curved  em- 
bryo, I  exclude,  as  having  no  other  affinity,  its  albumen  not  being  mealy  nor  the  embryo  on  one 
side  curved  round  it.  This  it  will  be  perceived  is  considerably  different  from  DeCandolle's  ar- 
rangement who  places  Caryophylleae  in  his  first  class,  Thalamip'orae — Portu  aceae,  Paronychi- 
aceae,  and  Ficoideae  in  his  second  —  Calyci/iorae — and  the  remaining  order  in  his  fourth  class 
Monochlamydeae. 

Von  Martius  adopts  a  different  arrangement  but  being  of  a  mixed  character  cannot  be  so 
easily  explained,  but  the  following  list  of  the  orders,  numbered  as  they  stand  in  his  Conspectus, 
will  show  how  widely  the  group  is  scattered  over  his  system — 90  Chenopodiaceae — 91  Rii^in iaceae 
• — 92  Petiveraceae — 93  JVyctagineae — 94  Sclerant/ieae  — 95  Phytolacceae — 96  Polygoneae — 
235  Amaraniaceae — 236  Paronychieae — (a)  lllecebieae  —  (b)  Polycarpeae—(c)  Minunrtieae 
—  261  Portulaceae  —262  Caryophyllnceae — (a)Sileneae — (b)  Alsineae  f  263 — Elalineae.  The 
absence  of  albumen  in  the  last  seems  to  exclude  it  from  the  group.  In  Endlicher's  Genera  Plan- 
ter Chenopodeae  ranks  No.  101  —Amarantaceae.  102 — Polygoneae  103  —  JVyctagineae  104 — 
Mesembryan t hemeae  or  Ficoideae  205  —  Portulaceae  — Caryophylleae  ^07.  (The  subse- 
quent parts  of  the  work  have  not  yet  reached  me) — The  first  four  of  these  orders  form  his  class 
Oleracene — the  last  three  form  part  of  his  class  Caryophyllinee  which  includes  all  the  genera  in 
our  Prodromus  referred  to  Caryophylleae,  Portulaceae,  Ficoideae  and  Pa> •  oni/chiaceae.  Under 
the  name  of  Tetragoniaceae  Lindley  refers  Sesuvium  and  Aizoon  to  Endlicher's  Oleracene 
placing  them  between  Amaranthaceae  and  Chenopodiaceae  on  the  one  side  and  Phytolacceae 
and  Polygoneae  on  the  other. 

Could  we  ask  for  more  conclusive  evidence  of  the  intimate  relationship  existing  among  all 
the  orders  and  genera  having  that  very  peculiar  structure  of  the  seed,  than  the  facts  here  stated 
supply  ?  No  sooner  do  we  find  one  Botanist,  eminent  for  his  knowledge  of  affinities  of  plants, 
distribute  the  orders  so  marked,  in  the  way  he  thinks  most  consonant  with  their  natural  affini- 
ties, than  we  find  another  equally  celebrated  proposing  a  different  arrangement.  DeCandolle 
placed  so  many  of  these  genera  (those  of  his  order  Caryophylleae),  in  his  class  Thalamifloreae ; 
so  many  more  (the  orders  above  named)  in  Calyci florae ;  and  the  remainder,  those  referable  to 
Chenopodiaceae,  Amarantaceae,  &c,  in  his  Monochlamydeae  ;  thus  distributing  them  all  over 
bis  system.  Lindley,  in  the  first,  edition  of  his  natural  system  of  Botany,  arranges  no  fewer  than 
165  orders  in  a  single  series,  under  the  heading  "  Polypelalous  Apetalous  and  Achlamydeoas 
Plants,''''  altogether  unlramelled  by  system  or  arbitrary  divisions  of  any  sort,  and  here,  it  is  re- 
markable, that  of  I  I  orders  possessing  this  structure  —  mealy  albumen  with  the  embryo  on  one 
side  — 9  are,  with  two  exceptions,  placed  in  immediate  succession,  Nitrariaceae  standing  between 
Ficoideae  and  Illecebreae,  and  Begoniaceie,  between  Poly  galeae,  and  Nyctagineae,  The  re- 
maining two  Caryophylleae,  and  Portulaceae,  are  near. 

This  circumstance  shows  (hat  their  general  afiinities  are  such,  that  the  whole  might,  by 
that  single  character,  be  separated  from  the  rest  of  the  system  and  grouped  in  one  very  natural 


ILLUSTRATIONS  OF  INDIAN  BOTANY. 


41 


class,  of  sufficient  magnitude  too,  to  admit  of  its  being  further  distributed  either  circularly  or 
otherwise  according  to  the  taste  or  abilities  of  the  expounder.  Unfortunately  the  author, 
(Lindley)  not  seeing  the  true  value  of  this  bond  of  union,  has,  in  his  second  edition,  changed  the 
arrangement  much  for  the  worse.  Von  Martius  places  Chenopodiaceae,  JYyctagineae,  &c.  &c, 
in  one  group — A  mar antaceae,  and  Paronycheae,  in  a  second  and  Caryophylleae,  and  Portulaceae, 
in  a  third — Lindley  in  his  second  Edition  has  Ficoideae  in  one  group — Portulaceae,  Silenaceae, 
and  Alsinaceae,  {Caryophylleae,  of  other  authors)  and  lllecebreae,  in  a  second — and  at  a  great 
distance  Jlmar  antaceae,  Chenopodiaceae,  and  several  genera  referred  by  all  other  authors  to  Por- 
tulaceae, or  Ficoideae,  in  a  third. 

These  examples  are  I  presume  sufficient  to  establish  the  intimate  relationship  existing 
among  all  the  plants  possessing  this  structure,  and  the  impossibility  of  ever  devising  a  satisfac- 
tory distribution  of  the  genera  ipto  natural  orders  that  does  not  set  out  from  that  point. 

The  three  orders  above  named,  being  united  by  this  structure  and  being  the  only  ones  ap- 
pertaining to  the  class  Calycifiorae,  I  have,  in  conformity  with  these  views,  thought  it  the  most 
judicious  course  to  group  them  together  as  a  sub  class  or  large  order  and  then  redistribute  the 
Indian  genera  into  sub  orders  ;  leaving  for  future  consideration  the  final  determination  of  all  the 
orders  into  which  the  group  ought  to  be  divided,  and  the  station  which  it  ought  to  occupy  in 
the  system  of  plants.  To  attempt  more  than  this  would  be  inconsistent  with  the  plan  of  this 
work,  which  does  not  profess  to  offer  a  new  arrangement  but  merely  to  illustrate  that  in  use, 
indicating  from  time  to  time,  as  opportunities  offer,  those  points  which  appear  to  me  defective 
and  how  they  may  be  amended. 

Portulaceae. 

This  as  now  understood  by  both  Meisner  and  Endlicher  is  a  large  and  apparently  poly- 
morphous order,  including  several  tribes  the  affinities  of  which  seem  rather  remote.  Both 
these  authors  place  here,  not  only  the  plants  referred  by  us  to  Ficoideae,  but  also  the  genus 
Mollvgo.  This  seems  a  questionable  association,  though  for  the  present  I  adopt  it,  as  the  true 
Portulaceae,  have  a  central  basilar  placenta  (the  seed  attached  to  the  bottom  of  the  solitary  cell 
of  the  capsule)  :  but  in  Mollugo  and  Glinus  \excluding  G.  trianthimoides)  the  capsule  has 
several  cells  with  numerous  seed,  attached  the  whole  length  of  the  axis  ;  having  besides,  a  five 
not  two  sepaled  calyx  and  b^ing  destitute  of  proper  petals.  This  case  supplies  another  exam- 
ple of  the  necessity  of  viewing  the  whole  of  those  genera,  having  the  peculiar  curvembryose 
seed  of  this  tribe,  as  belonging  to  one  great  natural  family  or  class  and  re-distributing  them, 
without  reference  to  what  has  been  already  done,  according  as  they  can  be  most  naturally  group- 
ed into  sub  classes  or  alliances,  duly  bearing  in  mind,  that  the  order  or  class  is  as  it  comes  from 
nature's  hand  a  truly  natural  group  and  that  the  object  in  view  is  merely  to  distribute  its  con- 
tents in  the  most  easy  and  convenient  order.  Until  this  course  is  adopted,  it  seems  most  im- 
probable we  shall  ever  have  then  disposed  in  such  a  series  as  will  give  general  satisfaction.  But 
before  this  can  be  done,  the  whole  must  be  carefully  re-examined.  In  the  mean  while  as  I  can 
see  no  sufficient  reason  for  altogether  rejecting  the  views  of  these  authors,  though  I  confess  I 
cannot  fully  agree  with  either,  I  shall  modify  the  arrangement  of  our  Prodromus  by  bringing 
Sesuvium  from  Ficoideae,  where  it  does  not  associate  well  with  Mesembryanthemum,  to  Portu- 
laceae ;  and  Glinus,  our  only  other  genus  of  Ficoideae ,  being  much  less  entitled  to  a  place  there 
than  even  Sesuvium  I  also  remove  and  place  with  Mollugo  in  a  distinct  section,  which  may  then 
be  given  to  Paronychiaceae  as  better  agreeing  with  it,  both  in  habit  and  in  characters,  than  with 
Portulaceae.  In  this  way,  the  order  Ficoideae  is  removed  from  the  Indian  Flora,  and  justly,  so 
far  as  these  two  genera  are  concerned,  as  it  is  clear  that  Sesuvium  cannot  be  separated  from  Tri- 
anthema  as  an  order,  and  neither  it  nor  Glinus  can  very  well  keep  Mesembryanthemum  com- 
pany.   Let  us  attempt  to  distribute  the  Indian  genera  according  to  these  views. 

The  Indian  mrvembryate  genera  referable  to  DeCandolle's  class  Calyajiorae,  are  nine  in. 
number  and  may  be  thus  distributed. 

Portulaceae, —  Calyx  2  parted.  Corolla  4-5  petaled  exceeding  the  calyx,  conspicuous. 
Capsule  one-celled,  circumscissile,  or  opening  by  valves  :  placenta  central  in  the  base  of  the  cell, 
seed  attached  by  distinct  podosperms. — Succulent  herbaceous  plants.    Portulaca,  Talinum, 
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Sksuviaceaf.. — Calyx. 5  parted,  petaloid  within.  Corolla  none.  Ovary  one  (by  abortion  ?) 
or  several  celled,  placenta  in  the  axis  of  the  cells,  or  when  one-celled,  cohering  to  the  side  : 
ovules  several,  superposed,  attached  by  longish  podosperms.  Capsule  usually  becoming  one-cell- 
ed by  the  obliteration  of  the  partitions,  or,  spuriously,  transversely  2-celled,  circumscissile  (de- 
hiscing transversely)  little  above  the  base. — Succulent  herbaceous  plants.  Triartlhema,  >$e- 
svvium. 

Paronicheaceae. — Sepals  5,  more  or  less  cohering  at  the  base,  persistent  :  petals  5,  shorter 
than  the  calyx,  inconspicuous,  or  somewhat  imperfect,  marcescent  .  stamens  5,  or  three,  by 
abortion,  shorter  than  the  calyx  :  capsule  I -celled.  3-valved  :  placenta  central  in  the  base  of  the 
cell  with  numerous  seed  attached  by  distinct  podosperms  to  the  base.  Po/ycarpea,  Hapalosea, 
Drymaria. 

Mollugineae. — Sepals  persistent  :  corolla  wanting  or  imperfect,  the  petals  resembling  ste- 
rile stamens  :  stamens  5-lU  sometimes  3  by  abortion  :  ovary  free  3-5-celled,  placenta  in  the  axis 
of  the  cells,  extending  their  whole  length  ;  ovules  numerous  superposed  :  capsule  3-5-celled 
dehiscence  loculicidal.   Mollugo,  Glinus,  ?  Orygia. 

To  this  last  genus  our  Glinus  trianthemoides  belongs.  It  is  referred  to  this  section  by 
Endlicher  and  Meisner,  but.  having  a  perfect  corolla  may  possibly  yet  find  a  more  suitable  sta- 
tion, though  for  the  present  I  can  propose  no  better  place. 

In  this  distribution  I  have  excluded  the  name  Ficoideae,  which  has  especial  reference  to 
Mesernbryanthemum — the  Fig  marigold— a  Cape  genus  of  great  extent  and  differing,  in  appear- 
ance, most  widely  from  all  the  rest  of  the  tribe,  not  only  in  its  flowers,  which  are  curious,  much 
resembling  a  radiate  composita,  but  in  its  fruit,  which  is  very  remarkable,  but  with  the  struc- 
ture of  which,  Botanists,  though  the  plants  are  now  cultivated  in  every  green  house  in  Europe, 
seem  imperfectly  acquainted.  Professor  Endlicher  (Genera  plantarumjis  the  only  writer,  so  far 
as  I  am  aware,  who  has  described  its  appearance,  with  sufficient  accuracy  to  lead  to  the  suspici- 
on that  it  presents  any  marked  peculiarity.  DeCandolle  describes  the  ovary  as  from  4  to  20- 
celled  adnate  within  the  substance  of  the  calyx.  ( Ovarium  calyci  adnatum  intus  pluriloculare 
( 4-20 )  saepius  5—loculare J  the  capsule  as  many  celled  adnate  to  the  calyx  and  dehiscing  in  a 
star-like  manner  at  the  summit.  No  one  would  suspect  from  this  any  peculiarity.  Endlicher 
however  takes  a  different  view.  He  describes  the  ovary  as  composed  of  from  4  to  20-carpels, 
horizontally  verticelled  round  a  thick  central  axis,  with  the  margins  of  the  carpels,  forming  the 
ventral  suture  free  above,  or  valvately  connate,  or  introflexed  forming  a  moie  or  less  perfect 
spurious  partition.  Placentas  linear,  adnate  to  the  middle  nerve  of  the  carpel,  occupying  the 
bottom  of  the  cell."* 

According  to  this  description  the  usual  position  of  the  placenta  and  consequently  of  the 
whole  carpel  is  reversed.  The  normal  structure  of  a  carpel  is,  for  the  ventral  secture  to  be 
placed  in  the  axis  and  there  bear  the  placenta.  Dehiscence,  when  loculicidal  then  takes  place 
along  the  dorsum,  or  middle  nerve,  on  the  side  most  remote  from  the  axis.  Here,  according  to 
the  above  description,  we  find  matters  wholely  reversed,  the  dehiscence  is  loculicidal,  but  in  the 
place  of  the  dorsum  splitting  to  give  passage  to  the  seed,  the  ventral  suture,  which  in  other  plants 
is  central  and  bears  the  seed,  is  said  to  be  free  and  to  open  to  give  them  passage  ;  while  the  placen- 
tas, in  place  of  being  produced  by  the  union  of  the  margins  of  the  carpellary  leaves,  is  said  to  be 
generated  by  the  midribs  or  costee.  Can  such  an  inversion  really  happen  ?  I  certainly  think  not, 
and,  therefore,  suspect  the  learned  author  has  fallen  into  error  in  supposing  the  ventral  suture 
of  the  carpels  free  and  dehiscent,  in  place  of,  as  they  appear  to  me,  attached  to  a  broad  gynobase, 
which,  by  raising  the  dorsal  face  of  the  carpel  from  the  horizontal  to  the  vertical  aspect,  produces 
an  appearance  of  inversion  that  does  not.  exist.  According  to  this  view,  which  however  I  offer 
with  considerable  diffidence  as  my  acquaintance  with  the  fruit  of  this  genus  is  altogel  her  derived 
from  the  examination  of  dried  specimens  of  three  or  four  species,  the  flowers  are  not  epigynous, 

*  Ovarium  cum  calycis  tubo  connatum,  e  carpidiis  4-20  conflatum,  carpidiis  circa  axim  centralem  crassam  sub- 
horizontaliter  veticillatis  4-20-loculare,  carpidiorum  inarginibus  suturam  ventralem  Buperam  cons-titueiitibus  valva- 
tim  eonnatis  v.  in  septum  plus  minus  distincte  introflexis  Placenta;  linearis  car^idioruin  nervo  medis  adnate  lundum 
loeuli  occupantes."    Eudl.  Gen.  PI.  p.  945-6. 
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in  the  usual  acceptation  of  the  term,  but  perigynous  and  the  ovary  free,  as  in  all  the  other 
genera  which  I  propose  combining  into  this  Curvembryose  class,  thus  establishing  the  justice  of 
my  objection  to  its  introduction  intoLindley's  epigyn^us  group,  while  it  shows  that  it  might  have 
been  correctly  admitted  as  a  5th  alliance,  into  the  gynobaseose  group  between  Coriales  and 
Flbrkeales.  Surianeae  placed  by  Lindley,  in  this  group,  next  Coriarieae  apparently  belongs 
to  my  proposed  class,  though  the  albumen  is  sparing  and  less  distinctly  mealy  than  in  the  other 
orders  of  the  class. 

Affinities.  After  the  preceding  extended  discussion  of  the  various  relationships  of  the 
orders  under  examination,  it  seems  unnecessary  to  dilate  further  on  this  head  than  merely  to 
enumerate  the  orders  which  I  propose  combining  to  form  this  class  ;  these  1  shall  quote  from  the 
list  of  orders  above  alluded  to  in  Lindley's  first  edition,  preserving  the  succession  he  has 
adopted  (not  being  as  yet  prepared  to  offer  an  improved  distribution),  merely  observing,  that 
there  may  be  some  other  orders  to  be  added  with  which  I  am  unacquainted.  They  are,  Caryo- 
phylleae — Portulaceae  —  Ficoidene  —  lllecebreae  — Amarantaceae — Sclerantheae — Chenopodeae 
— Phytolaceae — Petiveraceae — Polygoneae—JYyctageneae  —and  1  Surianeae.  This  list  of 
orders,  in  all  of  which  mealy  albumen  with  an  exterior  embryo  is  found,  sufficiently  attest  the 
value  of  this  structural  peculiarity  as  an  ordinal  character  and  it  seems  not  improbable  that, 
when  the  idea  is  extensively  followed  out,  other  groups  of  equal  value  may  be  thus  formed: 
Cruciferae  and  Caparideae  for  example  may  form  the  basis  of  such  another — -Leguminosae  and 
Rosaceae  of  a  third  Euphorbiaceae,  Urliceae,  &c.  of  a  fourth  Rubiaceae  and  Myrsineae  of  a 
fifth  and  perhaps  many  more.  These  suggestions  are  thrown  out,  nearly  at  random,  as  hints,  to 
which,  at  the  present  moment,  I  attach  little  importance,  though  others,  having  a  more  exten- 
sive knowledge  of  plants,  may  be  able  to  turn  them  to  good  account. 

Geographical  Distribution.  On  this  head  I  have  but  little  to  say,  every  part  of  the 
world  seems  to  possess  plants  referable  to  this  group,  usually  frequenting  arid,  sandy,  exposed 
soils.  In  India,  neither  the  genera  nor  species  are  numerous,  but  several  of  those  that  are  met 
with  are  very  common.  Portulaca  quadrifida  is  met  with  every  where;  the  species  of  Trian- 
thema  are  about  equally  abundant,  especially  T.  obcordata  which  is  a  troublesome  weed  in 
almost  every  garden.  The  other  species  are  also  common,  especially  T.  decandra,  which  is  nearly 
as  common  as  T.  obcordata.  Talinum  is  more  rare,  seeking  a  rich  rather  moist  soil  insubalpine 
jungles.  Polycarpeae  are  common  on  hard  red  soils  ;  Hapolosea  like  Mollugo  and  Giinus 
prefer  cultivated  ground,  Drimaria  is  usually  met  with  climbing  among  bushes  in  alpine  jungles 
and  much  resembles  Holostium  and  some  others  of  the  chick  weed  family  :  Sesuvium  is  con- 
fined to  saline  soils  near  the  coast,  Orygia,  our  Glinus  trianthimoides,  is  of  more  rare  occur- 
rence, usually  met  with  in  black  soils,  it  is  common  in  the  ceded  districts.  At  the  Cape  of  Good 
Hope  they  abound,  to  that  country  Mesembryanthemum  one  of  the  largest  known  genera,  is 
almost  entirely  confined,  and  species  of  nearly  evary  genus  of  all  the  orders  named  are  also  met 
with  in  that  promontory,  in  common  with  all  other  kinds  of  succulent  plants.  As  representatives 
of  these  orders  are  found  every  where  it  is  unnecessary  to  be  more  particular. 

Properties  and  Uses.  On  this  head  I  have  nothing  to  offer,  Portulaca  oleracea,  as  its 
name  implies,  is  occasionally  cultivated  as  a  pot  herb.  The  young  leaves  of  Trianthema  obcor- 
data are  sometimes  similarly  employed  and,  being  mostly  mild  succulent  plants,  nearly  all  might 
be,  they  possess  no  medicinal  properties. 

Remarks  on  Genera  and  Species.  While  examining  recent  specimens  of  Trianthema 
obcordata  and  decandra,  I  detected  two  grave  errors  into  which  we  fell  in  preparing  our  generic 
character  of  that  genus.  It  is  there  said  "  capsule  one-celled  ( or  with  a,  spurious  longitudinal 
dissepiment  projected  from  the  placenta  when  the  style  is  2-partedJ  splitting  transversely, 
a  little  above  the  base."  The  words  printed  in  italics  is  an  error,  for  when  the  style  is  2  partite 
there  are  really  two  carpels  and  2  cells  the  partition  between  which  can  be  split  from  the  summit 
showing  the  cells  perfect  each  of  which  is  furnished  with  its  own  placenta.  Again  it  is  said 
"  lid  coriacious  containing  one  or  tv\o  seeds  attached  to  an  unilateral  placenta,  bottom  mem- 
branaceous with  one  or  more  seeds  attached  to  a  unilateral  placenta  on  the  opposite  side  from 
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that  on  the.  lid."  The  portions  in  italics  are  both  erroneous,  they  refer  to  T.  obcordata  and 
Crystalina  in  which  one  of  the  carpels  seem  invariably  to  abort,  which  is  indicated  by  the 
solitary  style.  And,  here,  when  the  ovary  is  examined,  in  the  early  stages,  it  is  found  to  have 
only  one  cell,  and  one  placenta  cohering  to  the  side  of  the  cell,  bearing  several  ovules  supported 
on  filiform  podosperms  of  unequal  length.  One  or  two  ovules  rise  to  the  top  of  the  cell,  where 
they  arc  afterwards  enclosed  by  a  spurious  transverse  division  and  separate  with  the  lid,  but  are 
not  otherwise  attached  to  it.  With  these  corrections  the  character  is  so  far  as  it  goes  is  correct. 
It  may  be  thus  modified  with  advantage. 

Calyx  5-sepaled:  sepals  united  at  the  base,  coloured  within.  Petals  none.  Stamens  5  10 
or  more,  inserted  on  the  tube  of  the  calyx.  Anthers  cordate  ovate.  Ovary  obovate  truncated 
1  or  2-celled,  with  a  short  placenta  in  the  base,  cohering  to  the  dissepiment  when  2-celled,  and 
to  the  side  of  the  cell  when  one-celled.  Ovules  attached  to  filiform  podosperms.  Styles  one 
or  two,  simple.  Capsule  truncated  I  or  2-celled  (cells  afterwards  divided  transversely  into  two 
by  a  spurious  partition)  splitting  transversely  a  little  above  the  base  :  lid  coriaceous  containing 
one  or  two  seeds  enclosed  by  the  spurious  partition  ;  bottom  membranaceous  with  one  or  more 
seed.    Seed  pitted.  —  Herbaceous  succulent  plants  &c. 

Our  Glinus  trianthimoides,  I  have  since  ascertained  does  not,  as  we  formerly  hinted,  be- 
long to  that  genus  but  to  Orygia,  a  genus  first  discovered  in  Arabia  Felix,  a  point  also  as- 
certained by  Professor  Endlicher,  who  refers  it  to  that  genus.  The  following  is  the  character  of 
the  genus — which  it  will  be  found  corresponds  accurately  with  the  accompanying  figure  which 
was  taken  from  growing  plants  gathered  near  Bellary. 

Ort/gia  (Forsk)  calyx  5  parted  persistent :  petals  numerous  (about  20)  :  ovarium  free  5- 
celled  with  several  ovules  in  each  :  styles  5  filiform  recurved  :  capsule  firm,  chartaceous,  glo- 
bose, marked  by  five  furrows  opposite  the  partitions;  dehiscence  loculicidal :  seed  numerous 
somewhat  reniform,  testa  crustaceous,  furrowed  ;  embryo  annular  curved  round  a  farinacious 
albumen. 

Herbaceous  or  suffruticose  diffuse  plants,  leaves  alternate,  obovate,  orbicular,  or  elliptic, 
succulent  ;  cymes  axillary  and  sub  terminal  opposite  the  leaves,  elongated,  dichotomously  ra- 
cemelike ;  calyx  segments  ovate  cuspidate,  membranaceous  on  the  margin,  patulous.  Petals 
spatula  to  lanceolate  entire  about  the  length  of  the  calyx  whife  or  purple  :  style  and  stigma 
filiform.  Capsule  5-celled  of  a  firm  papery  texture,  smooth  and  shining  externally,  splitting 
from  above  along  the  middle  of  the  valves  between  the  partitions,  the  valves  owing  to  the  parti- 
tions tearing  and  remaining  attached  to  the  axis  patulus  :  seed  reniform  testa  furrowed  black 
brittle. 

PoLycarp^a. — The  species  of  this  genus  are  of  difficult  discrimination,  if  we  attempt  to 
distinguish  them  by  the  habit  or  shape  of  the  foliage.  T\vo  species  are  named  in  our  Prodro- 
mus.  These  after  numberless  attempts  to  distinguish  I  have  finally  been  compelled  to  consider 
identical,  scarcely  even  varieties.  In  room  of  the  one  thus  reduced  I  have  added  two  new  spe- 
cies to  the  list.  P.  diffusa,  and  P.  spicata.  The  former  agrees  in  habit  with  P,  con/mbosa, 
but  is  at  once  distinguished  by  its  lanceolate  acute,  not  obovate  obtuse  petals  and  by  the  petals 
nearly  equalling  the  sepals  in  length  in  place  of  being  less  than  half  the  length. 

P.  spicata  is  readily  distinguished  by  its  slender  form  erect  habit  verticelled  spathulate 
leaves  and  terminal  spicate  corymbs,  that  is,  the  peduncles  divided  into  1  spikelike  branches  of 
flowers.  The  sepals  also  differ  from  the  others  in  being  rough  and  coriacious  in  the  middle 
with  delicate  membranous  margins.  The  petals  are  linear  lanceolate  acute  about  half  the 
length  of  the  calyx. 

The  following  characters  of  these  species  were  drawn  up  and  published  by  Dr.  Arnott  in 
the  Annals  of  Nat.  History,  Vol.  3,  Pg.  91. 

P.  diffusa  (Wight)  "  Suffruticosa  ramosissima  laxa  diffusa  glabriuscula,  foliis  fasciculatis 
linearibus,  floribus  cymoso — corymbosis,  sepalis  scariosis  ovato — lanceolatis  acuminatis  enerviis, 
petalis  sepala  subeequantibus,  stamina  capsulamque  acutam  paruin  superantibus.  Hab.  Prope 
Tuticoreen  (Maio  \H35).  Wight. 

P.  spicata  (Wight)  Glabra,  radicle  and  collum  multieipifi,  caulibus  plurimis  gracilibus  dif- 
fusis  foliorum  pedunculoruuique  fasciculos  distantes  1-2  gerentibus,  foliis  radicalibus  caulinisque 
fasciculatis  glaucis  subcarnosis  spathulato  oblongis  acutiusculis.  fioribus  imbricatis  spicalis,  spi. 
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cis  mucis  ad  pednnouli  apioem  fasciculatis,  sepalis  scariosis  dorso  uninerviis,  petala  subulata 
niulto  superantibus,  filamentis  basi  dilatatis  uno  cum  corollee  basi  in  anuulum  circa  capsulam 
coalitis.    Hab.  in  montibus  Peninsulas  australioribus,  Wight. 


EXPLANATION  OF  PLATE,  109. 


Fortnlnca  quadrifida.  Lin. 

1 .  Flowering  plant  -  natural  size. 

2.  A  detached  flower  before  expansion,  showing  the 
4  braeteal  leaves  with  which  it  is  surrounded. 

3.  An  expanded  flower,  bracteas  removed. 

4.  Petals  and  calyx  removed  to  show  the  stamens  and 
ovary. 

5.  Anthers. 

6.  Ovary  cut  vertically  showing  the  central  basilar 
placenta. 

EXPLANATION 

Pohjcarpaea  corymbosa,  Var — Ainea. 

1.  A  small  plant — natural  size. 

2.  A  panicle  of  flowers. 

3.  Sepals  ihrown  back  to  show  the  petals. 

4.  Limb  of  the  calyx  removed  and  tube  opened  to 
show  the  insertion  of  the  corolla  stamens  and  ovary 
in  situ. 

5.  Stamens. 


7-  The  same  cut.  transversely. 

8.  A  mature  capsule. 

9.  The  same  the  bed  removed,  showing  the  seed  in 
situ. 

10.  A  detached  seed. 

11.  The  embryo  detached. 

12.  A  small  portion  of  a  more  luxuriant  variety  of  the 
same  species. 


OF  PLATE,  110. 

G.  Ovary  divided  showing  the  central  placenta  and 
ovules. 

7.  Capsule  dehiscing. 

8.  A  seed  - 

9.  Cut  transversely  showing  the  embryo  on  one  side, 

10.  The  same  cut  vertically. 

1 1.  Embryo  detached. 

12.  A  joint  of  the  stem  leaves  and  bracteas. 


EXPLANATION  OF  PLATE,  113. 


■Orygia  trianthemuidcs.(GY\nu?  trianthemoides  Heyne.) 

1.  Flowering  plant — natural  size. 

2.  A  fully  expanded  flower  seen  from  above. 

3.  A  detached  petal. 

4.  Flower  petals  removed  to  show  the  calyx,  &c. 


5.  An  anther. 

6  Capsule  cut  transversely. 
7.  A  seed  — 

8-9.  Different  sections  of  the  same  showing  the  embryo 
carried  round  the  mealy  albumen. 


LXXIV.— SURIANEiE. 


In  our  Prodromus  Mr.  Arnott  viewing  the  genus  Suriana  as  the  type  of  an  order,  esta- 
blished this  one  on  it.  Two  years  after,  Dr.  Lindley  taking  a  similar  view,  published  it  under 
the  name  of  Surianaceae  but  without,  the  slightest  notice  or  reference  to  the  previously  publish- 
ed name  of  Mr.  Arnott.  Why  this  omission  ? 

This  order  established  on  a  single  species  is  thus  characterized  by  Mr.  Arnott. 

"  Calyx  5-parlite,  persistent,  aestivation  twisted,  imbricative.  Petals  5,  alternate  with  the 
sepals,  distinct,  inserted  into  the  bottom  of  the  calyx.  Stamens  5,  alternate  with  the  petals, 
sometimes  with  5  alternating  ones  that  are  occasionally  abortive,  all  inserted  with  the  petals  : 
filaments  persistent,  distinct,  subulate  from  a  broad  base,  hairy  below  :  anthers  2  celled,  burst- 
ing longitudinally.  Torus  fleshy,  filling  up  the  bottom  of  the  calyx,  supporting  the  ovaries  on 
its  middle  and  the  petals  and  stamens  on  its  margin.  Ovaries  5,  opposite  to  the  petals,  1 -cell- 
ed, distinct,  each  with  a  long  style  arising  from  the  inner  angle  near  the  base.  Ovules  in 
pairs,  collateral,  erect,  straight,  with  the  foramen  at  the  opposite  extremity  from  the  hilum. 
Fruit  of  5  coriaceous  pyriform  indehiscent  carpels.  Seeds  solitary,  uncinate,  attached  to  the 
base  of  the  carpels.  Albumen  none.  Embryo  of  the  same  shape  as  the  seed  ;  radicle  as  long 
as  the  cotyledons,  at  the  opposite  end  from  the  hilum :  cotyledons  oblong,  fleshy,  incumbent. 
Sea-side  shrubs.  Leaves  simple,  oblong-spathulate,  thickish,  pubescent,  crowded  at  the  apices 
of  the  branches,  exstipulate.    Flowers  yellow,  bracteated,  somewhat  terminal." 

Affinities.  Before  offering  an  opinion  of  my  own  I  shall  first  quote  the  remarks  of  both 
authors  on  this  point. 

"  We  scarcely  know  where  to  arrange  the  only  genus  of  which  this  order  is  composed. 
Some  refer  it  to  Rosaceae  ;  Kunth  proposes  to  place  it  near  the  Geraniaceae ;  we  think  it  has 
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considerable  affinity  with  the  Neuradene,  of  which  Grielium  has  heen  alternately  referred  to 
Rosaceae  and  Geraniaceae,  and  that  it  may  be  left  near  them  (a  sub-order  of  Ficoideae )  and 
Crass tilaceae.  We  cannot  see  any  resemblance  to  Terebinthaceae,  with  which  DeCandolle  ar- 
ranges it.    In  some  points  it  approaches  the  Ochnaceae.'" —  Arn.  W  a-i  1  \.  Prod.  1 — 361. 

"  I  have  intentionally  constructed  the  foregoing  character  upon  Suriana  alone.  If  Mete- 
rodendron  and  Cneorum  really  belong  to  the  same  order,  as  DeCaudolle  (  Prod  2-  I  J  suggests, 
the  number  of  parts  in  the  flower  will  vary  from  3  to  5,  the  ovules  will  he  sometimes  pendu- 
lous (as  in  Cneorum)  and  petals  will  occasionally  he  absent  fas  in  Heterodendron)  Suriana  it- 
self appears,  meanwhile,  to  he  very  near  Goriariaceae,  and  also  Geraniaceae,  as  Kunth  has  re- 
marked. Its  relation  either  to  Rosacea/?,  or  any  Terebinthaceae,  is  not  obvious." — Lindley's 
Nat.  Syst.  Edit.  2,  pg.  142. 

My  materials  for  the  examination  of  this  plant  are  so  imperfect  that  I  am  unable  from 
them  to  prepare  a  figure  of  it,  yet  from  their  examination,  imperfect  as  they  are,  I  am  induced 
to  take  a  different  view  of  its  affinities  from  both  of  these  eminent  Botanists,  and  even  doubt 
the  propriety  of  constituting  a  new  order  for  its  reception.  They  appear  to  me  to  have  allowed 
themselves  to  be  misled,  with  regard  to  its  affinities,  by  the  double  floral  envelope  and  in  con- 
sequence have  overlooked  its  relationship  with P/a/to/acceae,  in  the  apocarpous  species  of  which 
the  styles  are  lateral  as  in  Suriana.  The  genus  Gisikia,  with  which  I  have  compared  it,  corres- 
ponds accurately  in  the  character  of  the  ovary  and  fruit  and  even  of  the  seed,  for  here  also  the 
albumen  is  sparing.  The  absence  or  presence  of  petals  is  not  generally  esteemed  of  much  value 
as  an  ordinal  character,  at  least  if  we  may  judge  from  analogy,  as  we  very  frequently  find  ge- 
nera, differing  in  that  respect,  associated  in  the  same  order  and  occasionally  species  even 
in  the  same  genus.  Gisikia  certainly  differs  in  its  less  perfect  flower,  but  at  the  same  time  it 
affords  evidence  that  the  imperfection  is  the  result  of  suppression  of  parts,  the  stamens  being 
alternate  with  the  sepals,  and  still  further,  by  the  very  dilated  base  of  the  filaments,  which 
geem  as  if  intended  to  supply  the  place  of  the  corolla.  In  it  the  carpels  are  apocarpous,  seated 
on  a  gynobase,  with  the  styles  springing  from  the  base,  the  same  as  in  Suriana  and  also 
Brid gesia,  Hook,  and  Arn.,  which,  it  appears  to  me,  is  rightly  referred  by  Mr.  Don  to  Phyto- 
lacceae.  For  these  reasons  I  would  suggest  for  the  consideration  of  Botanists  who  may  be  in 
possession  of  good  materials,  to  re-examine  this  genus  with  a  view  to  the  solution  of  this  ques- 
tion. In  the  mean  time  I  conceive  this  view  is  strengthened  by  the  suggestion  of  Dr.  Arnott, 
that  it  may  be  a  sub-order  of  Ficoideae  which,  according  to  his  definition,  may  or  may  not 
have  a  corolla  ;  but  which,  except  in  Mesembrianthemum ,  is  not  furnished  with  a  gynobase,  a 
structure  which  associates  both  that  genus  and  Suriana  with  P/u/lolacceae. 

Geographical  Distribution.  Suriana  maritima,  I  believe  the  only  species,  is  as  the 
name  implies  a  sea-side  plant  and  is  widely  distributed,  being  found  in  South  America,  India, 
New  Holland,  New  Caledonia,  the  South  of  Europe  and  the  Canaries. 

Properties  unknown. 

LXXV.— CRASSULACE.E. 

This  though  a  large  order,  upwards  of  300  of  its  species  being  defined  by  DeCandolle, 
occupies  but  a  small  space  in  the  Indian  flora  :  five  species  only  so  far  as  I  know  having  as  yet 
been  found  in  the  peninsula,  for  I  have  added  none  to  our  published  list. 

They  are  for  the  most  part  showy  succulent  plants,  many  of  them  great  favourites  in  the 
flower  garden  on  account  of  (heir  wonderful  capacity  for  resisting  the  extremest  drought  and  heat 
of  the  dryest  summers.  The  few  found  in  India,  though  yielding  in  beauty  to  those  of  Europe 
and  the  Cape,  are  yet  frequently  cultivated  as  ornamental  plants.  The  growing  Ipaf  ( Bryo- 
pht/llum )  affords  a  good  instance  of  this  tenacity  of  life  ;  suspended  in  the  air,  it  will  keep  green 
for  several  weeks  and  in  the  mean  time  produce  a  crop  of  young  plants  from  the  glandular  serra 
turss. 

"  Sepals  3  20,  more  or  less  united  at  the  base.  Petals  equal  in  number  to  the  sepals  and 
alternate  with  them,  inserted  upon  the  bottom  of  the  calyx,  either  distinct  or  forming  a  gamope- 
talous  corolla.  Stamens  inserted  with  the  petals,  equalling  them  in  number  and  alternate,  or 
twice  as  many,  those  opposite  the  petals  beiDg  shortest,  and  arriving  at  perfection  before  the 
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others  :  filaments  distinct,  subulate  :  anthers  bilocular,  bursting  longitudinally.  Nectarifer- 
ous scales  (abortive  stamens),  one  at,  the  base  of  each  ovarium,  sometimes  obsolete.  Ovaria 
equal  in  number  to  the  petals,  and  opposite  to  them,  1  celled,  and  tapering  each  into  a  short 
style,  distinct,  or  slightly  connected  at  the  base.  Fruit  of  several  follicles,  opening  by  the 
ventral  suture.  Seeds  variable  in  number.  Embryo  straight  in  the  axis  of  thin,  fleshy  albu- 
men :  radicle  pointing  to  the  hilum.  Leaves  succulent  (or  very  rarely  membranaeceous),  entire, 
or  pinnatifid,  exstipulate." 

Affinities.  DeCandolle  places  this  order  between  Portulaceae  and  Parom/chiaceae  on  the 
one  side  and  Ficoideae  on  the  other,  but  if  the  views  I  have  ventured  to  promulgate  respecting 
the  affinities  of  these  three  orders  prove  correct,  this  one  must,  of  necessity  be  removed  from  that 
station.  Assuming  that  they  are  correct,  and  that  the  series  of  peripetalous  calyciflorous  orders 
is  to  be  re-arranged,  I  would  suggest  that  Crassulaceae  and  Saxifrageae  should  stand  next  each 
other,  as  being  really  the  most  nearly  allied  of  the  series,  that  Cacteae  and  Grossulaceae  be  placed 
near  Mi/rtaceae  followed  by  Passifioreae  and  Papayaceae  as  having  the  inferior  ovary  of  those 
preceding  and  the  parietal  placentas  of  those  following.  Crassulaceae  and  Saxifrageae  might 
follow  these,  being  associated  with  them  by  their  superior,  or  only  half  inferior  ovary,  but  sepa- 
rated on  either  side  by  their  central  placentation,  while  they  approach  each  other  by  the  intro- 
flexed  margins  of  their  carpels,  and  straight  embryo  in  the  middle  of  a  more  or  less  copious 
fleshy  albumen.  The  Cur  embrt/ose  orders,  all  of  which  have  free  ovaries,  would  then  conclude 
the  series.  The  free  polyspermous  apocarpous  ovaries  and  perigynous  flowers  of  Crassulaceae 
sufficiently  distinguish  them  from  all  others. 

Geographical  Distribution'.  The  Cape  of  Good  Hope  is  unquestionably  the  head-quar- 
ters of  the  order,  nearly  one  half  of  the  species  being  natives  of  that  country.  The  Canaries 
seem  to  hold  the  second  place,  there  being  18  found  in  these  Islands,  while  the  whole  of  Europe 
only  gives  52—  DeCandolle  assigns  three  only  to  India  and  4  to  China  and  Japan,  some  further 
acquaintance  with  these  countries  will  probably  greatly  enlarge  that,  list  as  it  has  already  done 
in  India  by  the  discovery  of  about.  oO  on  the  Himalayas.  This  1'aot  in  addition  to  those  stated 
above,  show  that  the  high  heat  of  the  tropics  is  unfavourable,  but  that  they  prefer  the  warmer 
climates  bordering  on  them.  Their  habits  and  power  of  enduring  exposure  to  heat  and  dryness, 
as  above  remarked,  is  very  peculiar. 

"  They  are.  found  in  the  dryest  situations  where  not  a  blade  of  grass  or  a  particle  of  moss  can 
grow,  on  naked  rocks,  old  walls,  sandy  hot  plains,  alternately  exposed  to  the  heaviest  dews  at 
night  and  the  purest  rays  of  the  noonday  sun.  Soil  is  to  them  a  something  to  keep  them  sta- 
tionary rather  than  a  source  of  nutriment,  which  in  these  plants  is  conveyed  by  myriads  of 
mouths,  invisible  to  the  naked  eye  but  covering  all  their  surface,  to  the  juicy  beds  of  cellular 
tissue  which  lie  beneath  them"  (Lindley).  The  truth  of  these  opinions  is  strongly  corroborated 
by  the  observations  of  Botanists  in  attempting  to  dry  them.  Instances  are  on  record  where 
species  of  these  plants  have  been  known  to  continue  for  months  and  even  years  in  a  state  of  in- 
sipient  vegetation  in  the  Herbarium. 

Properties  and  Uses.  Little  is  known  regarding  their  properties.  The  stone  crop  of 
Europe  ( Sedum  acre  J  and  some  others  are  known  to  possess  considerable  acrimony  but  gene- 
rally they  are  considered  refrigerent  and  detergent.    They  have  not  been  used  medicinally. 

Remarks  on  Genera  and  Species.  Only  two  genera  are  known  in  this  portion  of  India 
containing  between  them  only  5  species,  and  two  of  these,  Kalanchoe  florebunda  and  K.  hete- 
rophylla  not  well  known. 

This  I  am  enabled  to  state  from  finding  my  specimen  of  the  former,  consisting  of  two  frag- 
ments,containing  two  species.  Most  probably  one  of  them  is  K.  helerophylla,  but  which  is  not 
easily  determined,  Roxburgh's  character  of  that  species  being  so  loosely  constructed  that  it  might 
include  the  whole.  Retaining  therefore  our  character  of  K.  florebunda,  which  applies  to  only  one 
of  the  two,  I  shall  adopt  Roxburgh's  name  for  the  other,  which  is  at  once  di  tinguished  from 
the  rest  by  the  sepals,  which  in  them  are  free  to  the  base,  but  in  this  cohere  two  thirds  of  their 
length,  forming  a  somewhat  campanulate  iufiated  calyx,  ending  abruptly  in  a  point,  and  like  all 
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the  upper  part  of  the  plant,  clothed  with  viscid  pubescence.  The  flowers  are  of  a  light  brownish 
pink,  and  very  numerous. 

The  plant  figured  gives  a  very  imperfect  idea  of  the  species,  which  often  attains  a  large  size, 
but  was  selected  on  account  of  its  diminutive  growth  rendering  it  so  suitable  for  the  purpose. 
All  the  species  abound  in  Mysore,  especially  K  grand'Jlora  which  is  found  every  where. 

EXPLANATION  OF  PLATE,  111. 

5.  Pollen. 

6.  An  ovary  cut  longitudinally. 

7.  Cut  transversely. 

8.  A  porliou  of  a  carpel,  more  highly  magnified. 

LXXVI.-CACTE^E. 

Some  Botanists  consider  it  doubtful  whether  the  onlv  species  of  this  order,  so  common  in 
India,  be  really  indigenous,  and  owing  to  our  considering  it  identical  with  an  American  species 
we  have  attached  a  mark  of  doubt  in  our  Prodromus.  If  really  introduced,  the  introduction 
must  have  taken  place  a  great  many  years  ago,  as  it  is  now  found  apparently  indigenous  all  over 
the  country.  One  circumstance  which  1  have  often  remarked,  as  in  favour  of  its  introduction, 
is,  that  I  have  never,  so  far  as  my  recollection  serves  me,  met  with  it  far  from  the  habitations 
of  man,  while  other  similar  plants  decidedly  indigenous,  such  as  the  lar^e  Euphorbias,  are  met 
with  in  the  most  remote  situations,  such  as  scarcely  leave  room  to  suppose  were  ever  inhabited. 
This  remark  is  introduced  principally  in  the  hope  of  its  calling  attention  to  the  circumstance,  and 
eliciting  facts  and  observations  tending  to  set  this  question  Ht  rest. 

This  order  is  a  very  curious  one,  especially  as  regards  the  habits  of  the  plants  composing 
it,  here  we  have  the  flat  leaf  shaped  stems  of  Opun'in,  the  triangular-winced  ones  of  Cereus, 
the  cord  like  ones  of  Rhipsalis  and  the  lumphy  melon-shaped  ones  of  Melocactus.  The  flowers 
are  for  the  most  part  conspicuous,  with  such  a  gradual  transition  from  calyx  to  corolla  that  it  is 
not  always  easy  to  tell  which  is  which. 

"  Sepals  numerous,  usually  indefinite  and  confounded  with  the  petals,  either  crowning 
the  ovarium  or  covering  its  whole  surface.  Petals  numerous,  usually  indefinite,  sometimes  irre- 
gular, inserted  at  the  mouth  of  the  calyx.  Stamens  indefinite,  cohering  more  or  less  with  the 
petals  and  sepals  :  filaments  long,  filiform,  anthers  ovate,  versatile.  Ovarium  fleshy,  cohering 
with  the  tube  of  the  calyx,  1 -celled,  ovules  indefinite  :  style  filiform,  stigmas  several.  Placentae 
parietal,  as  many  as  the  stigmas.  Fruit  succulent,  1 -celled.  Set.'ds  many,  after  having  lost 
their  adhesion  nestling  in  a  pulp,  ovate  orobovate.  Albumen  none  :  embryo  straight,  curved  or 
spiral :  radicle  thick,  obtuse,  next  the  hilum.  Succulent  shrubs.  Leaves  almost  always  want- 
ing, when  present  fleshy,  smooth,  entire  or  spiniform.    Flowers  sessile." 

Affinities.  Up  to  the  publication  of  the  2d  edition  of  Lindley's  Natural  System  of 
Botany,  Cacleae  and  Grossulariae  were  considered  so  nearly  allied,  that  it  was  said  they 
were  separated  more  on  account  of  their  difference  of  habit  than  for  any  really  important  differ- 
ence of  structure  between  the  two  ;  the  definite  stamens  and  alb.imenous  seed  of  the  latter, 
not  being  esteemed  of  sufficient  weight  of  themselves  to  distinguish  them,  had  not  the  very  dis- 
similar appearance  of  the  two  sets  of  plants  aided  the  division.  Such,  as  I  understand  them, 
were  nearly  Lindley's  views,  as  explained  in  the  first  edition  of  his  work.  In  his  second  he 
takes  a  different  view,  and  probably  a  more  correct  one,  when  he  says  that  "  the  true  affinities 
of  Grossvlaceae  are  of  another  nature  and  are  best  indicated  by  the  excess  of  albumen  in  the 
seed"  which  being  wanting  in  Cacteae  indicates  the  want  of  affinity  between  these  orders. 

To  this  reasoning  I  am  willing  to  subscribe,  when  more  systematically  acted  upon.  I  have 
already  (under  Porhdaceae)  expressed  an  opinion  that,  properly  studied,  it  seems  not  improba- 
ble we  may  yet  be  enabled  to  construct  our  secondary  as  well  as  primary  groups  on  characters 
taken  from  the  structure  of  the  seed,  but  before  we  can  arrive  at  that  point  it  seems  indispen- 
sable, that  we  should  assign  a  constant  not  a  fluctuating  value  to  the  same  structure  in  different 
families, that  is  not  to  give  it  a  very  high  value  in  one  case  and  a  very  low  one  in  another.  This 
I  conceive  Dr.  Lindley  has  done  in  the  construction  of  his  groups.    The  presence  of  albumen. 


Kalanchae  grandiflora.  Wall. 
1.  A  small  plant,  natural  size. 
2-!j.  Dissected  flower. 
4.  Stamens. 


CRASSULACEvE 


KALANCHOE  CtRANDIFLORA  (WaLL.i) 
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in  large  quantity  is  essential  to  the  admission  of  a  family  into  his  first  group  of  polypetalous 
plants,  but  in  all  his  subsequent  ones  this,  the  essence  of  his  first,  is  sacrificed  to  the  free  or  ad- 
herent ovary,  or  the  parietal  or  axillary  position  of  the  placentas,  and  these  again  in  turn  give 
place  to  some  other  point  of  structure  that  might  for  the  time  happen  to  assume  greater  or  less 
importance  in  the  author's  estimation.  Hy  thus  assigning  different  values  at  different  times  to 
the  same  organs,  Dr.  Lindley  has,  I  conceive,  totally  failed  in  the  construction  of  a  Natural 
System  of  Botany. 

Exogens  have,  with  a  few  rare  exceptions,  dicotyledonous  seed,  Endogens  monocof  yledon- 
ous  ones,  Acrogens  are  acotyledonous,  hence  the  foundation  of  this  system  is  essentially  semi- 
nal being  based  on  seminal  structure.  Why  then, in  the  distribution  of  these  primary  classes  into 
minor  subdivisions  or  groups,  have  recourse  to  other  organs,  and  these  too  of  the  most  unsta- 
ble kind,  the  presence  or  absence  of  one  of  the  floral  envelopes,  or  the  union  or  freedom  of  its 
parts,  when  he  could  equally  well,  if  not  better,  have  supplied  himself  with  secondary  characters 
from  the  same  organ  that  gave  the  primary — the  seed  ? 

In  the  discussion  of  the  Affinities  of  almost  every  order  reference  is  made  to  the  structure 
of  the  seed,  whether  albumenous  or  exalbumenous.  Assuming  that,  this  character  possesses 
the  high  value  assigned  to  it,  and  I  believe  it  does,  a  much  better  distribution  would  have  been 
into  secondary  groups  depending,  not  upon  the  flowers  being  pnlypetalous,  monopeJalom  or  in- 
complete, hut  upon  the  seed  being  exalbumenous,  albumenous  or  sub-albumenous.  By  this 
course  (he  high  value  originally  attached  to  the  structure  of  the  seed  would  have  been  preserv- 
ed and  a  uniform  value  assigned  to  its  modifications.  Characters  taken  from  the  flower  would 
then,  by  having  an  equally  uniform  value  assigned  but  of  only  secondary,  in  place  of  primary 
importance,  have  become  much  more  useful  in  practice.  Had  this  course  been  adopted  I  should 
at  once  have  subscribed  to  the  separation  of  these  orders,  but  so  long  as  our  arrangement  de- 
pend* for  its  primary  divisions  not  on  the  albumenous  or  exalbumenous  structure  of  the  seed, 
but  on  the  structure  of  the  flower,  1  cannot  subscribe  to  the  logic  of  separating  two  orders 
closely  associated  by  their  floral  arrangement  because  they  differ  in  their  seminal  formation. 
For  these  reasons,  which  I  have  stated  in  detail  because  I  think  they  involve  an  important 
principle  in  our  attempts  to  construct  a  natural  system  of  plants,  I  cannot  adopt  the  reasoning 
of  Dr.  Lindley  in  separating  these  two  orders.  I  have  already  under  Ficoideae,  indicated  the 
place  which  I  think  the  order  ought  to  occupy  on  account  of  the  structure  of  their  fruit,  with- 
out reference  to  that  of  the  seed. 

Geographical  Dist.  ibution.  Nearly  the  whole  order  are  natives  of  America,  those  found 
in  other  countries  are  so  generally  naturalized  plants  that  it  is  justly  doubted  whether  there  is 
one  exotic  to  America. 

Properties  and  Uses.  On  this  subject  nothing  very  important  is  known.  The  fruit  of 
some  of  them  are  eatable,  that  of  Cactus  opunlia  being  highly  esteemed  all  over  the  South  of 
Europe,  wheie  it  is  known  under  the  name  of  Indian  Hig  It  is  a  fruit  of  easy  digestion  and 
on  account  of  the  acidulous  sachaiii.e  juice  with  which  it  abounds,  is  considered  refreshing  and 
very  cooling.  Some  years  ago  the  succulent  stems  of  the  same  species  were  much  employed  in 
this  counry  as  a  vegetable  and  as  such  were  largely  supplied  to  the  shipping  frequenting  the  port, 
as  a  means  of  preventing  scurvy  among  the  sailors,  for  which,  its  property  of  long  remaining  fresh 
and  green  admirably  qualifies  it..  Of  late  years  it  has  fallen  into  total  disuse,  perhaps  from  the 
facility  of  procuring  more  palatable  ones. 

It  is  narrated  that  the  leaf-like  stems  of  the  common  hedge  Cactus  when  split  through  the 
middle  and  applied  to  the  skin  acts  in  a  few  hours  as  an  effectual  rubifacient,  and  is  recommend- 
ed as  a  remedy  against  gout,  tooth-ache,  &c.  Dr.  Cleghorn  relates  that  in  Minorca,  he  was 
in  the  habit  of  applying  it  to  the  chest  in  cases  of  Pluerisy,  and  with  much  relief  to  his  pati- 
ents. Similarly  prepared  it,  is  applied  to  painful  corns  for  the  purpose  of  taking  them  out  by 
the  roots.  This  it  effects  by  keeping  them  bathed  in  moisture  for  several  days  which  complete- 
ly destroys  them.  A  piece  of  adhesive  plaster  kept  over  a  corn  for  several  days  produces  the 
same  effect,  by  retaining  the  perspiration  on  the  part.  Directly,  this  order  contributes  but  little 
to  either  the  necessaries  or  luxuries  of  life,  but  indirectly,  it  does  so  extensively,  by  supply- 
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ing  the  food  on  which  the  cochineal  insect  lives.  This  very  valuable  little  creature  of  which 
nearly  400,000  lbs.  weight  are  annually  imported  into  Great  Britain  is  entirely  reared  on  plants 
of  this  order,  though  up  to  the  present  time  it  is  uncertain  what  species  has  the  preference,  two 
or  three  being  named  on  which  it  has  been  reared  in  different  situations  with  greater  or  less  suc- 
cess. The  Cactus  or  Opuntia  (as  DeCandolie  prefers  designating  it;  Touna  being  said  to  have 
the  preference  and  not  C.  cochini/ lifer,  which  Linnaeus  believed  to  be  the  true  cochineal  plant. 

The  importance  attached  to  the  possession  of  this  insect  may  be  estimated  from  the  iact 
of  the  East  India  Company  having  offered  a  reward  of  £2000,  Dr.  Ure  says  £1,000,  to  any  one 
who  succeeded  in  introducing  it.  Stimulated  by  so  large  a  reward  various  attempts  have  I  een 
made  but  hitherto  without  success  ;  the  last  was  made  by  the  Agricultural  Society  of  Bengal. 
On  that,  occasion,  the  prospect  of  success  was  at  one  time  considered  so  certain,  that  it  actually 
became  a  subject  of  discussion  among  the  Members  whether  the  Society  was  not  entitled  to 
claim  the  reward  offered  by  Government,  but  it  like  all  its  predecessors  failed.  I  hough  it  sterns 
very  desirable  to  have  among  us  a  branch  of  industry  that  returns  a  profit  to  the  Mexican  culti- 
vator, the  importance  of  it  has  been  greatly  diminished  of  late  years  by  the  great  iall  in  the 
price  of  the  at  tide. 

At  the  time  the  reward  was  offered,  its  market  price  was  upwards  of  £1  - 1 0  the  pound,  since 
then  it  has  fallen  to  H  or  10  shillings  and  the  market  is  fully  supplied  at  these  prices,  though  so 
low  that  nothing  but  extreme  cheapness  of  labour  and  the  perfect  facility  acquired  bj  long 
practice  in  the  management  of  this  branch  of  industry  could  enable  them  to  cover  the  cost  of  pro- 
duction, such  being  the  present  state  of  the  case,  the  value  of  the  object  sought  to  be  obtained 
is  so  greatly  reduced  that  it  seems  scarcely  to  merit  further  attention,  except  on  the  chance  of 
the  article  rising  in  value  under  a  recurrence  of  the  circumstances  which  first  gave  rise  to  it, 
which  though  quite  possible  does  not  seem  probable. 
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Cactus  Dillenii.  (Haworth). 

1.  Flowering  branch,  natural  size. 

2.  Flower  cut  vertically,  showing  the  position  of  the 
ovary. 

3-4.  Stamens  and  pollen. 
5.  Stigma. 


6.  Ovary  cut  transversely. 

7.  Mature  fruit. 

8.  A  seed,  natural  size. 

9.  Magnified. 

10.  Cut  trans\erstly. 

11.  Cut  longitudinally. 


LXXVII. — SAXIFRAGES. 

On  this  order,  so  little  known  in  tropical  countries  that  two  specit-s  only  have  yet  been 
found  in  Southern  India,  it  seems  scarcely  necessary  to  dwell  at  any  length.  The  only  species 
I  have  seen,  natives  of  India,  are  two  lowly  weeds  with  nothing  either  in  aspect  or  properties  to 
recommend  them  to  our  attention.  On  the  Himalayan  mountains  the  case  is  otherwise,  for 
there,  many  species,  appertaining  to  several  genera,  have  been  found.  This  order  though  of  very 
limited  extent  in  the  warmer  regions  of  the  earth,  is  of  some  magnitude  in  temperate  ones,  and 
from  the  varying  forms  included  under  it,  one  of  considerable  complexity,  at  least  as  viewed  by 
DeCandolie  whose  character  we  have  adopted  and  which  I  repeat  here  in  the  hope  of  its  aiding 
in  the  detection  of  new  Indian  forms. 

"  Sepals  usually  5  (rarely  3,  4,  7,  or  9),  more  or  less  cohering  at  their  base  :  the  limb 
usually  persistent.  Petals  as  many  as  sepals  (except  in  Donated)  inserted  on  the  tube  of  the 
calyx,  alternate  with  its  lobes,  deciduous  or  persistent,  very  rarely  wanting.  Stamens  perigyn- 
ous,  either  equal  to  (or  rarely  fewer  than)  the  petals,  and  alternate  with  them  ;  or  twice  as 
many  as  the  petals,  some  alternate,  some  opposite  to  them  (in  onu  species,  by  the  abortion  of 
the  alternating  stamens,  there  are  only  5,  and  opposite  to  the  petals  ;  or  (in  Bave>  d)  indefinite  : 
filaments  subulate  ;  anthers  ovate,  2-celled,  bursting  longitudinally  or  (in  iianera)  by  two 
pores.  Ovarium  partly  coherent  with  the  tube  of  the  calyx,  formed  of  two  (rarely  3  5;  carpels, 
cohering  by  their  iutroflexed  sides  or  margins  :  styles  as  many  as  the  carpels,  distinct,  or  more 
or  less  combined  :  stigmas  capitate  or  clavate.  Placentae  along  the  inlrofiexed  margins  of  the 
carpels,  either  throughout  the  whole  length,  or  at  the  base  only,  or  at  the  apex,  usually  separat- 
ing with  the  carpels,  rarely  attached  to  a  central  axis.  Fruit  capsular,  usually  of  two  (rarely 
3-5)  carpels  or  valves,  the  margins  of  which  are  either  entirely,  or  partly  iutroflexed,  or  scarcely 
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at  all  and  the  fruit  is  then  1-celled  :  carpels  dehiscing  at  the  ventral  suture,  separating  from  each 
other,  either  from  the  base  upwards,  or  from  the  apex  downwards.  Seeds  usually  numerous, 
rarely  definite  :  albumen  fleshy.  Embryo  small,  in  the  midst  of  the  albumen  :  radicle  pointing 
towards  (he  hilum." 

Affinities.  Much  difference  of  opinion  exists  on  this  head,  which  seems  to  indicate  that 
the  order  as  now  constituted  is  not  a  very  natural  one,  and  it  certainly  affords  an  instance  of  the 
difficulty  of  establishing  natural  groups  according  to  the  floral  organs,  some  of  the  genera  refer- 
red here  having  superior,  some  inferior,  or  sub  inferior  flowers  and  some  have  two,  some  three, 
and  some  5-celled  ovaries.  The  seed  however  are  always  albumenous.  Under  Cactene  I  di- 
rected attention  to  the  circumstance  of  Dr  Lindley  removing  Grossulariae  to  a  considerable  dis- 
tance from  that  order,  on  account  of  its  albumenous  seed  though  associating  in  its  floral  charac- 
ters, as  an  instance  of  attaching  a  high  value  to  that  character  in  one  instance  while  in  others 
he  assigned  it  a  very  secondary  one,  we  have  another  instance  of  the  same  kind  here.  The 
genus  Parnassm,  though  differing  in  having  a  free  one-celled  ovary,  parietal  placentas,  and  ex- 
albumenous  seed,  he  places  here,  on  the  supposition  that  its  fringed  scales  are  a  peculiar  deve- 
lopment of  a  hypogynous  disk.  This  view  of  the  nature  of  these  scales  may  or  may  not  be  cor- 
rect, but  if  the  presence  of  albumen  is  to  have  so  much  importance  attached  to  it  in  one  in- 
stance, ought  we  so  totally  to  disregard  it  in  another,  as  to  place  a  plant,  differing  so  materially 
both  in  floral  and  seminal  structure,  its  seed  being  exalbumenous,  in  an  order  the  character  of 
which  is  to  have  "  the  embryo  in  the  axis  of  a  fleshy  albumen  ?  My  acquaintance  with  both 
Saxifrageae  and  Crassidaceae  is  limited,  but  so  far  as  it  extends,  these  two  seem  to  be  most 
nearly  allied  orders,  differing  principally  in  the  more  or  less  complete  union  of  the  ovary  with 
the  calyx,  and  the  number  of  carpels,  points,  in  which  different  genera  of  each  order  meet,  while 
they  equally  associate  in  the  structure  of  their  seed. 

Between  them  and  Grossulariae,  the  affinity  is  small  indeed,  and  is  equally  remote  from 
Umbelli ferae,  to  both  of  which  DeCandolle  adverts  as  relations.  Between  the  section  Hy- 
drangeae  and  Philadelpheae,  I  have  already  indicated  such  an  affinity  as  appears  to  warrant 
their  union,  but  as  my  acquaintance  with  both  is  slight,  I  merely  suggest  the  affinity,  leaving 
to  those  better  informed  either  to  unite  them,  or  show  that  in  this  supposition  I  am  in  error  : 
the  fact  however  of  DeCandolle  placing  Deutzia  here,  while  all  other  writers  associate  it  with 
Philadelphus  is  in  favour  of  my  suggestion. 

Geographical  Distribution.  The  species  of  this  order  are  nearly  all  natives  of  northern 
latitudes,  and  several  are  found  within  the  arctic  circle,  most  of  them  are  natives  of  Mountain- 
ous tracts  in  Europe.  The  following  brief  extract  from  Lindley's  Natural  System  of  Botany 
gives  a  good  i  lea  of  their  habits  and  the  kind  of  stations  they  prefer. 

"  Little  elegant  herbaceous  plants,  usually  with  white  flowers,  coespitose  leaves,  and 
glandular  stems  :  some  of  the  species  have  yellow  flowers,  others  have  red,  but  none  blue. 
They  are  natives  of  mountainous  tracts  in  Europe  and  the  northern  parts  of  the  world,  fre- 
quently forming  the  chief  beauty  of  that  rich  turf  which  is  found  near  the  snow  in  high  Alpine 
stations.    Some  grow  on  rocks  and  old  walls,  and  in  hedge-rows,  or  near  rivulets,  or  in  groves." 

Properties  and  Uses.  Astringency  is  the  predominating  peculiarity  of  the  order,  whence 
an  American  species  has  received  the  name  of  alum  root. 

Remarks  on  Genera  and  Species.  Only  one  genus  has  yet  been  met  with  in  Southern 
India  It  is  one  of  those  having  the  placenta  pendulous  from  rhe  apex  of  the  cell  of  the  ovary. 
Only  two  species  belong  to  it,  both  obscure  weeds  having  neither  use  nor  beauty  to  recommend 
them  to  notice.    They  abound  in  sandy  soil  on  the  banks  of  rivers  and  near  the  sea  coast. 

EXPLANATION  OF  PLATE  115. 


Vahlia  nldenlandioid.es.  Roxb. 

1.  A  plant,  natural  size. 

2.  Flowers  side  view. 

3  Front  view  of  the  same,  more  highly  magnified. 
4.  Anthers  back  and  front  view, 


5.  Ovary  cut  vertically,  showing  the  pendulous  pla= 
cenia?.  covered  on  all  sides  with  ovules. 

6.  Cut  transversely. 

7.  Mature  capsule. 

8.  Cut  transversely. 

9.  A  leafj  magnified, 
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Class  3d  CalyciflorjE  Epipetal^e. 

"  Torus  lining  the  tube  of  the  calyx  and  forming  at  its  extremity  a  small  disk  (epigynous) 
on  the  summit  of  the  ovary  which  coheres  with  the  calyx  tube.  Petal*  distinct  and  with  the 
stamens  inserted  on  'he  outside  of  the  disk." 

In  our  fl  >ra  two  orders  only  are  referred  to  this  class,  UmheUi  ferae  and  Araliaceae  ;  a  third 
comae,  the  only  other,  is  also  found  in  the  northern  parts  of  India,  Wallich  having  discovered 
two  handsome  species  of  corn  us  in  Nepaul,  and  Blume  5  in  Java. 

LXXVIII.—UIVI  BELLI  FER^E. 

A  large  and  most  natural  order,  hut  at  the  same  time  by  far  the  most  difficult  we  have 
yet  had  to  encounter,  whether  our  object  be  to  dispose  of  its  genera  into  suborders  and  tribes, 
or  its  species  into  genera  and  suh-genera.  Various  indeed  are  the  efforts  which,  from  the  days 
of  Linnaeus  to  the  present,  have  been  made  systematically  to  distribute  the  species  of  this  or- 
der, but  each  in  its  turn  has  been  found  wanting  in  some  particulars,  in  proportion  as  our  know- 
ledge extended,  and  at  this  moment,  two  arrangements  contend  for  the  palm  of  adoption  by 
future  Botanists. 

Linnaeus  viewed  the  umbel  as  a  sort  of  compound  flower  with  a  branched  in  place  of  solid 
receptacle  and  considered  the  involucrum  as  a  sort  of  exterior  calyx.  Observing  that  most 
species  had  a  double  umbel,  these,  he  designated  univeml  and  partial  umbels.  The  first 
consisting  of  several  rays  springing  from  the  apex  of  the  branch,  each  of  which  again  terminat- 
ed in  a  smaller  umbel  of  flowers  forming  the  second.  Further  observing,  that  some  species  bad 
involucres  at  both,  some  at  the  second  only,  and  some  at  neither,  he,  with  his  usual  tact, 
availed  himself  of  these  simple  and  easily  observed  distinctions  to  distribute  the  44  genera  which 
he  knew  into  three  principal  groups.  His  first  division  including  all  those  with  both  universal 
and  partial  involucres  his  second  all  those  with  partial  only,  and  his  third  those  having 
neither.  His  generic  characters  were  then  taken  from  the  flowers,  the  involucrum  and  form  of 
the  seed.  Spiengel,  whose  system  r.ext  claims  attention  as  being  that  which  has  met  with  most 
support,  forms  his  sections  on  the  seed,  1  compressed  flat — 2  rather  solid  winged — 6  fruit  blad- 
dery— 4  fruit  coated — .5  fruit  armed — 6  fruit  solid,  naked  —  A  variety  of  secondary  characters 
are  afforded  by  the  involucra  the  costae  and  the  intermediate  furrows  of  the  seed,  whether  with 
or  without  vi.ttae,  &c.  Professor  Hoffman,  of  Moscow,  proposed  another  arrangement  the  sec- 
tions of  which  are  founded  on  the  seed  and  petals — seed  furnished  with,  or  without,  vittae  — 
whether  the  vittae  are  epicarpous  or  epispermous — whether  the  vittae  are  on  both  the  dorsum 
and  commissure  or  on  one  or  other,  &c.  The  generic  characters  are  taken  from  the  involucrum, 
petals,  seed,  and  the  number  of  vittae  bet  ween  the  costae,  &c. 

These  have  successively  given  way  to  the  arrangement  of  Koch  and  DeCandolle,  which 
seems  now  almost  universally  adopted — though  not  unquestioned,  as  a  more  recent  arrangement 
has  been  proposed,  the  peculiarities  of  which  will  be  noticed  in  the  proper  place. 

Enough  has  here  been  said,  though  but  a  fraction  of  what  might  have  been,  to  show  how 
much  this  order  has  engaged  the  at  tention  of  Botanists,  aqd  to  prove  how  difficult  it  must  be 
to  chalk  out  a  just  arrangement,  since  all  that  has  yet  been  attempted  must  to  a  greater  or  less 
extent  be  considered  failures,  except,  perhaps,  the  last  and  that  remains  to  be  ascertained,  as 
no  qualified  Botanist  seems  yet  to  have  examined  it.  critically. 

The  plants  of  this  order,  which  exceed  1000  species  are  nearly  all  herbaceous,  some  are 
suffruticose  but  none  either  shrubs  or  trees.  The  stems  of  the  larger  ones  are  frequently  hol- 
low others  are  filled  with  a  large  Medulla  or  Pith,  with  thick  fibres  scattered  through  it  like  the 
stems  of  monocotyledohous  plants.  The  leaves  are  almost  always  alternate,  variously  divided, 
and  sheathing  at  the  base.  The  flowers  are  umbelle>l,t  be  umbels  either  perfect, that  is.having  both 
general  and  partial  umbels, or  imperfect  that  is  simple,  or  capitate,  or  dichotomous,  or  irregularly 
divided.  The  involucra  are  equilly  variable  hence  they  have  been  employed  to  supply  section- 
al, generic  and  specific  characters,  which  the  fl>wers,  owing  to  their  uniformity  of  form  through- 
out the  order  were  supposed  less  fitted  to  supply. 

"  Calyx  4-tooihed,  or  entire.  Petals  5,  inserted  on  the  outsile  of  a  fleshy  disc,  around 
the  top  of  the  ovary,  alternate  with  the  teeth  of  the  calyx,  often  inflexed  at  the  point,  the  inflex- 
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ed  portion  cohering  with  the  middle  vein  of  the  lamina  :  aestivation  somewhat  imbricate,  rarely 
valvate.  Stamens  5,  alternate  with  the  petals,  distinct,  folded  back  during  aestivation,  anthers 
ovate,  2  celled,  dehiscing  longitudinally.  Ovarium  cohering  entirely  and  closely  with  the  calyx, 
erowned  by  a  flashy  disc  (an  expansion  of  the  torus)  2-celled  :  ovules  solitary,  pendulous  : 
styles  2,  simple,  their  bases  more  or  less  thickened  and  fleshy  (stylopodia),  covering  the  disc 
and  top  of  the  ovary  :  stigmas  simple.  Fruit  dry  (a  cremocarpium)  consisting  of  two  carpels 
(or  mericarpia)  which  adhere  by  their  face  (commissure,)  to  a  common  axis  (carpophorum),  but 
in  maturity  separate  from  it,  and  are  pendulous  :  each  mericarp  indehiscent,  traversed  by  5 
longitudinal  primary  ridges  (iuga  primaria),  one  opposite  to  each  petal  and  each  stamen  and 
often  also  by  alternating  secondary  ones  (juga  secondaria),  the  ridges  being  separated  by  chan- 
nels or  interstices.  In  the  substance  of  the  pericarp  are  linear  ducts  or  canals  (vitta)  full  of  an 
oily  or  resinous  matter,  these  are  usually  lodged  in  the  interstices,  sometimes  below  the  ridges, 
rarely  wanting.  Seed  pendulous,  usually  cohering  with  the  carpel,  rarely  loose.  Embryo 
minute,  at  the  base  (that  is,  at  the  apex  of  the  fruit)  of  a  copious  horny  albumen  :  radicle  supe- 
rior, pointing  to  the  hilum.  Herbaceous  or  rarely  suffYutescent  plants  :  stems  usually  fistular 
and  furrowed.  Leaves  alternate,  very  rarely  opposite,  simple  (without  articulations),  variously 
cut,  sometimes  reduced  to  the  petiole  (phyllodium).  Flowers  in  umbels,  the  umbel  sometimes 
capitate,  usually  with  an  involucre." 

Affinities.  These  are  not  of  easy  determination  and  are  1  think  still  to  be  discovered. 
If  we  attempt  to  determine  their  affinities  by  their  floral  arrangement  and  general  habit  they 
come  well  after  Satifrageae,  but  if  we  look  principally  to  the  ovary  and  seed  for  ordinal  char- 
acters their  affinity  with  that  ord^r  is  remote,  while  with  Ampelideae,  through  Araliaceae  they 
become  closely  approximated.  Ranunculaceae  by  agreeing  in  the  highly  albumenous  seed  and 
in  general  habit  are  also  allied  both  directly,  through  Ranunculus  and  Thalietrum  on  the  one 
side,  and  Pimpinella,  Scandex,  &c.  on  the  other,  and  indirectly  through  Clematis  and  Aralea 
which  have  many  points  of  resemblance.  The  affinity  between  these  two  orders  is  strongly 
insisted  on  by  Lindley  who  observes,  "  if  we  consider  fairly  the  respective  organization 
of  Ranunculaceae  and  Umbelliferae  especially  of  such  gsnera  as  Thalietrum  in  the  one  and 
Pimpenella  in  the  other,  we  shall  find  that  no  positive  mark  of  discrimination  between  them 
can  be  pointed  out,  except  the  superior  carpels  of  the  former  and  the  inferior  ones  of  the  latter  ; 
for  the  indefinite  stamens  of  Ranunculaceae  are  no  longer  capable  of  forming  a  distinctive  char- 
acter since  the  discovery  of  Casalea.  As  for  Thalietrum  faeniculaceum  any  one  would  take 
it  for  an  umbelliferous  plant  without  attentive  observation.  Now  it  is  impossible  to  acknow- 
ledge any  system  to  be  natural  in  which,  under  these  circumstances  of  almost  identity  of 
structure  and  sensible  properties  two  such  orders  are  disjoined  ;  and  1  consider  the  restoration 
of  Umbelliferae  and  Ranunculaceae  to  their  relative  positions  one  of  the  strongest  arguments 
in  favour  of  the  necessity  of  this  albumenous  group." 

I  quote  this  passage  not  for  the  purpose  of  opposing  the  views  of  the  author,  though  I  do 
not  altogether  adopt  them,  but  in  confirmation  of  my  remarks  under  Cacteae  and  as  showing 
that  Dr.  Lindley  by  adopting  and  acting  on  the  opinion  that  "  no  division  of  Exogens  has  been 
discovered  more  in  accordance  with  natural  affiiities  than  that  which  depends  on  the  dif- 
ferent degree  of  development  of  the  flower"  while  he  in  his  first  by  group  employing  one  altoge- 
ther at  variance  with  its  principles  has  thereby  produced  associations  equally  if  not  more  unna- 
tural than  those  which  he  proposes  to  remedy  and  forms  a  system  greatly  inferior  to  them  in 
facility  of  application  to  practice.  By  this  mixing  of  systems  there  are  no  fewer  than  175  orders 
interposed  between  Umbelliferae  and  Rubiaceae  (Cinchonaceae  Lind.)  and  177  between  it 
and  Capiifoliaceae  though  in  both  these  we  find  the  copious  albumen  of  his  Albumenous 
group  and  in  the  latter  occasionally  polypetalous  flowers.  Looking  therefore  to  the  primary 
structure,  that  of  the  seed,  and  to  the  epigyno'us  flowers  of  these  two  orders,  I  cannot  but 
think  the  affinity  between  them  and  Umbelliferae  is  much  closer  than  between  it  and  some  of 
the  other  alliances  associated  in  his  group  Albumenosae.  Had  the  principle  been  adopted,  of 
associating  as  a  class  all  the  orders  distinguished  by  having  highly  albumenous  seed,  to  be  af- 
terwards divided  into  subclasses  according  to  the  flowers,  we  should  not  have  had  to  complain 
of  the  incongruity  of  assigning  to  two  sets  of  organs  wholly  incompable  with  each  other,  high 
values  in  one  place  and  very  low  ones  in  another.    Many  instances  of  this  could  be  adduced  hat 
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of  which  I  shall  content  myself  with  one  ;  Lygodiaceac  an  exalhumenous  order  is  placed  in  the 
same  alliance  with  Cynchonaceae  a  pre-eminently  alhumenous  one.  He  states  that  some  of 
the  connecting  links  of  his  alhumenous  group  are  evidently  wanting,  this  is  not  to  be  wondered 
at  when  some  of  the  primary  ones  are  excluded  because  of  their  having  monopetalous  or  apetal- 
ous  flowers.  But  let  us  place  every  known  order  having  the  "  embryo  considerably  shorter  and 
smaller  than  the  albumen"  together,  without  reference  to  the  flowers  which  in  comparison  with 
the  seed  are  variable,  and  reconsider  the  whole  when  it  seems  not  improbable  the  missing  links 
will  be  found,  and  the  true  affinities  of  this  very  curious  and  difficult  order  made  out.  This 
assuredly  is  not  the  case  now,  otherwise,  I  cannot  suppose  Geraneaceae  an  exalhumenous  hy- 
pogynous  order  would  be  referred  to  as  a  relation  in  consequence  of  the  cohesion  of  the  car- 
pels round  a  woody  axis,  since,  at  this  rate,  they  are  equally  allied  to  Euphorbiacene,  with  the 
additional  advantage  of  both  having  alhumenous  seed.  Here  I  quit  the  subject  of  its  affinities 
having  said  enough  to  show  that  the  question  is  still  sub  judice  and  requires  a  master  mind  to 
unravel  it. 

Geographical  Distribution.  I  had  almost  said  fortunately,  for  Indian  Botanists, 
this  order  occupies  but  a  very  secondary  place  in  the  Indian  Flora,  the  species  being  chiefly 
natives  of  more  temperate  climates,  where  they  inhabit  groves,  thickets,  marshy  places, 
plains  and  waste  grounds.  The  few  species  found  in  Southern  India  are  chiefly  met  with  on 
the  highest  hills  or  the  skirts  of  dense  jungles,  a  very  few  only  being  found  on  the  open  plains 
and  these  principally  in  rich  arable  lands.  In  northern  India  they  are  more  frequent  especi- 
ally on  the  Himalayas,  whence  Dr.  Royle  informs  us  he  has  no  fewer  than  90  species,  which, 
added  to  those  from  other  parts  of  India  make  a  total  of  127  Indian  ones.  Though  Um- 
belliferae  abound  more  in  the  Northern  than  Southern  hemisphere,  the  latter  is  not  deficient, 
something  less  than  one-third  of  those  known  being  found  in  the  temperate  portions  of  the 
South,  but  they  are  much  more  numerous  in  the  old  than  the  new  world.  Being  so 
exclusively  an  extra  tropical  order  it  is  not  one  meriting  much  consideration  of  the  tropical  Bot- 
anist beyond  showing  thnt  wherever  a  number  of  species  are  found  native  within  the  tropics, 
the  station  may  be  considered  one  enjoying  a  low  mean  temperature  and  thoroughly  adapted 
for  the  growth  of  extra  tropical  plants  requiring  for  their  successful  culture  a  temperate  climate. 
The  same  fact  shows  on  the  other  hand  that,  being  generally  plants  impatient  of  high  tem- 
perature, there  seems  little  chance  of  successfully  cultivating  any  of  the  extra  tropical  species 
within  the  tropies,  except  during  the  coolest  season  of  the  year. 

Properties  and  Uses.  The  properties  which  distinguish  this  family  are  very  various  and, 
according  to  the  part  under  examination,  of  the  most  opposite  kind  :  those  appertaining  to  the 
seed  being  for  the  most  part  aromatic  and  mildly  stimulant,  and  scarcely  in  any  instance  poi- 
sonous ;  while  those  of  the  vegetation  are  generally  acrid,very  often  virulently  poisonous  and  ex- 
cept when  ameliorated  by  culture  always  suspicious.  A  few  only  are  employed  towards  sup- 
plying food  for  man  or  cattle.  The  Carrot,  Parsnip,  Skirret,  Parsley,  Cellary,  Samphire,  Ar- 
racacha  and  Earth-nut  (Buneum  Bulbocasl.anum)  about  complete  the  list  of  those  eat  by  man  ; 
the  Prangos  hay  of  Cashmere  is  one  of  the  very  few  used  as  fodder  for  cattle.  The  Materia 
Medica  is  however  largely  indebted  to  this  order,  some  of  our  most  esteemed  Carminitives  being 
derived  from  it,  as  well  as  some  powerful  narcotic  remedies,  among  these  perhaps  the  best 
known  is  the  Hemlock,  which  has  been  long  in  use  for  the  relief  of  Cancerous  affections  and  oc- 
casionally as  a  local  application  for  the  cleaning  of  foul  ulcers,  though  for  this  last  purpose  the 
Carrot  is  in  more  general  use.  Caraway,  Coriander,  Dill  Anise,  Fennel  seed  are  all  used  as 
Carminitives  and  gentle  stimulants  in  Europe  and  India.  The  Ajawan  and  some  others  are  es- 
teemed here  though  less  known  elsewhere.  Besides  these  we  are  indebted  to  this  family  for 
several  other  useful  medicines,  such  as  Assafoeteda,  Opoponax,  Galhanum,  Sagapinum,  and  it 
is  supposed  Gum  Ammoniae,  one  of  our  best  expectorants  and  applied  as  a  plaster  to  indolent 
tumours  and  chronic  boils,  an  excellent  deobstruent.  Dr.  Paris  recommends  it  in  combination 
with  Rhubarb  as  a  useful  medicine  in  Mysenteric  affections  by  correcting  viscid  secretions. 

DeCandolle  seems  to  think  that  the  very  opposite  properties  found  in  this  family 
may  be  explained  by  supposing  that  the  extractive  matter  is  narcotic  and  acrid,  while 
the  resinous  matter  is  stimulant  and  aromatic,  which  in  other  words  is,  by  supposing 
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their  juice,  while  yet  only  half  elaborated  is  narcotic,  hut  becomes  aromatic  and  stimulant  when 
it  is  transformed  into  the  true  resinous  sap.  According  to  this  hypothesis  the  roots 
having  much  mucilage  and  water  and  little  extractive,  ought,  not  to  be  poisonous  and  therefore 
fit  for  the  food  of  man.  This  we  find  the  case  in  many  species  though  certainly  not 
in  all,  (for  we  know  that  the  roots  of  some  are  very  poisonous)  but  still  often  enough  to  afford 
much  evidence  in  support  of  his  doctrine.  In  the  juices  of  the  herbaceous  part  of  the  plant, 
the  green  portion,  where  extractive  abounds  and  can  be  easily  extracted  either  by  infusion  or 
decoction  in  water,  we  find  concentrated,  the  narcotic  and  poisonous  properties  of  the  Hemlock 
fConium  mnculatum J,  Cowbane  ( Cicuta  virosa  J,  the  Dead  tongue  (  /Enanthe  crocata  J,  Fools 
Parsley  ( jEthma  cynapium),  Sec,  while  the  pi  oner  sap  such  as  flows  spontaneously  from 
wounds  in  the  bark  or  otherwise  is  resinous  tonic  and  aromatic.  According  to  this  theory  tinc- 
tures prepared  with  pure  alcohol,  which  does  not  dissolve  extractive,  should  not  be  narcotic  and 
poisonous,  whereas  we  find  both  Dr.  Christison  and  Mr.  Pereira  recommending  an  alcoholic 
tincture  of  the  bruised  seed,  not  the  leaves,  of  the  hemlock  as  the  best  mode  of  administering 
that  powerful  and  dangerous  medicine.  As  however  DeCandolle's  theory  so  generally  accords 
with  experience,  I  should  doubt  whether  the  tincture  of  Hemlock  Seed  is  possessed  of  the 
same  narcotic  properties  as  the  decoction  of  the  leaves.  But  should  experince  prove  that  the 
seed  are  narcotic  and  that  this  property  is  communicated  to  the  tincture,  then  that  preparation, 
for  internal  use,ought  at  once  to  supersede  every  other  form  of  administration,not  only  as  affording 
a  preparation  not  liable  to  the  rapid  deterioration  of  watery  preparations,  but  as  holding  out  the 
prospect  of  being  so  much  mote  uniform  in  its  strength  and  certain  in  its  action,  than  those 
derived  from  the  leaves.  These  it  is  well  known  are  frequently  inert  ;  nay  more,  are  liable  to 
lose  their  properties  through  unskilful  drying  and  much  more  from  bad  management  in  the  pre- 
paration of  the  extract.  It  seems  scarcely  necessary  to  dwell  longer  on  the  properties  of  this 
family,  which  can  never  be  expected  to  become  of  importance  in  this  country  from  the  unfitness 
of  the  climate  for  their  culture,  though  these  observations  might  easily  be  extended  to  any 
length.  Dr.  Lindley,  in  his  Flora  Medica,  gives  a  catalogue  of  no  fewer  than  126  species 
more  or  less  suitable  for  medicinal  purposes  ;  and  even  that  list,  copious  as  it  is,  might  be  great- 
ly extended,  hefore  however  concluding,  I  may  remark,  that  the  common  garden  cellery  when 
•wild  and  growing  in  wet  ditches  and  meadows,  its  usual  station,  is  an  acrid  poisonous  plant,  but 
changed  by  culture,  becomes  a  favourite  sallad.  It  seems  probable  that  many  others  might  be 
similarly  changed.  The  seed  of  the  carrot,  Which  is  warm  and  carmnative,  is  supposed  to 
act  principally  on  the  urinary  organs. 

Remarks  on  Genera  and  Species.  Large  and  very  natural  orders  such  as  this,  are 
always  difficult  to  divide  and  arrange  in  such  a  manner  as  to  render  them  easily  available  in 
practice  towards  of  discovering  the  name  of  a  species,  and  the  present  is  so  peculiarly  natural, 
that  some  Botanists  have  even  gone  so  far  as  to  assume  that  it  may  almost  be  looked 
upon  as  one  vast  genus  and  that  only  very  artificial  genera  can  be  obtained  by  its  sub- 
division. To  this  idea,  even  in  the  abstract,  I  confess  I  cannot  subscribe,  for  I  canuot  but  think 
the  association  of  such  plants  as  Ht/drocotyle  and  Sanict/Ja  in  the  same  genus  with  Angelica 
and  Past inaca  would  be  most  unnatural.  But  while  I  object  to  such  sweeping  combinations  as 
these,  1  cannot  avoid  thinking,  that  the  number  of  genera  established  in  this  order  is  already 
excessive,  that  is,  so  far  as  I  can  make  out  from  studying  their  characters.  In  support  of  this 
opinion  the  genera  Pastinaca  and  Heracleum  may  I  think  be  safely  quoted,  Pimpinella  and 
Ptychotis,  it  appears  to  me,  may  with  equal  safety  be  referred  to  as  another  example  of  the  same 
kind,  and  doubtless  many  others  might  he  found.  This  multiplication  of  genera  can  scarcely 
be  matter  of  surprise  in  an  order  like  this,  where  the  general  similarity  among  the  species  is  so 
marked  that  nothing  short  of  the  most  careful  study  enables  one  to  distinguish  them  and 
where,  in  consequence,  characters  most  minute  and  difficult  to  make  out,  and  these  not  always 
constant,  are  apt  to  have  higher  values  assigned  than  they  merit.  To  this  cause  I  am  dis- 
posed to  attribute  the  high  value  attached  to  the  viltae,  which,  so  far  as  my  owu  limited 
observation  enables  me  to  judge,  they  do  not  merit,  not  only  as  being  inconstant,  but  as  being 
in  many  instances,  from  their  minuteness,  of  very  difficult  application  in  practice  and  only  to 
be  detected  in  perfectly  ripe  seed. 
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These  little  resinous  deposits  occupy  a  prominent  place  in  DeCandolle's  characters  both  of 
tribes  and  genera.  Tausch,  who  strongly  objects  to  DeCandolle's  general  arrangement,  especi- 
ally his  suborders,  and  proposes  a  new  one  for  Ihe  acceptance  of  Botanists,  excludes  them  from 
his  sectional  or  Tribal  characters,  hut  adopts  them  in  his  generic  ones.  He  derives  the  char- 
acters of  his  tribes  from  the  external  forms  of  the  seed,  altogether  rejecting  DeCandolle's  sub- 
orders requiring  dissection  for  their  determination.and  as  being  inconstant  and  not  always  appli- 
cable to  the  species  referred  to  them.  That  his  distribution  is  really  an  improvement  on  the  ar- 
rangement he  wishes  to  set  aside,  I  am  unable  to  say,  my  collection  being  too  small  to  admit  of 
my  entering  into  a  comparison,  but  I  suspect  both  will  be  found  defective  when  the  order  is 
better  understood.  One  point  in  both,  which  I  consider  objectionable,  is  the  great  number  of 
sections  and  subsections — 3  suborders  and  seventeen  tribes  in  DeCandolle's  and — 12  tribes  and 
]9subtribes  in  Tausch's  arrangement.  The  distinctions  between  these,  are  often  so  exceedingly 
slight  as  to  be  quite  inapprehensible  by  all  who  have  not  especially  devoted  themselves  to  the 
study  of  the  family  and  are  in  short  unfit  to  form  good  generic  characters.  The  circular  method 
of  investigation, which  is  now  rendering  such  important  services  to  zoology,  has  not  yet  been  suffi- 
ciently extended  to  botany,  though  much  wanted,  for  the  elucidation  of  such  extensive  and  na- 
tural families  as  the  present.  This  is  much  to  be  regretted,  as  it  is  in  such  instances  only,  we 
are  enabled  to  form  a  just  estimate  of  the  value  of  that,  system.  This  therefore  seems  an  ex- 
cellent example  by  which  to  test  its  powers,  as  all  previous  attempts  to  produce  a  satisfactory 
arrangement  of  the  species  of  Umbelliferae,  whether  artificial  or  natural  have  fallen  short  of 
the  mark — simply  it  appears  to  me,  from  the  authors  having  neglected  in  the  first  instance,  to 
determine  the  intrinsic  value  of  the  characters  they  employed  in  the  formation  of  their  sectional 
subdivisions,  and  in  the  construction  of  their  genera.  As  this  knowledge  is  indespensible  to 
success  in  all  systems,  but  forms  the  primary  point  of  enquiry  in  the  circular  one,  it  promises 
to  succeed  where  others  less  attentive  to  this  point  have  failed. 

Linnseus's  arrangement  according  the  involucra  for  example,  which  has  been  objected  toby 
even  his  most  determined  followers,  as  being  a  departure  from  his  own  principles  of  deriving 
all  generic  characters  from  the  flower  and  fruit,  seems  notwithstanding,  to  bring  together  as 
natural  assemblages  of  genera  as  the  more  highly  wrought  one  of  Koch  and  DeCandolle,  simply 
because  a  uniform  value  is  assigned  to  the  sectional  characters  rand  I  should  not  be  surprised 
yet  to  find  some  one  returning  to  this  despised  organ  for  the  primary  characters  of  a  new  distri- 
bution. I  confess  I  cannot  suppose  such  an  attempt  wdl  succeed  in  producing  a  natural  ar- 
rangement, though  I  think  very  useful  secondary  characters  may  be  obtained  from  the  involucra. 
The  proposal  of  Tausch,  that  of  taking  sectional  characters  from  the  external  forms  of  the 
fruit,  I  think  good,  but  so  far  as  I  am  able  to  judge  from  his  characters. is  carried  too  far.  Mr. 
Burnet  gives  a  sketch  on  a  similar  plan, which  is  probably  better,his  characters  being  more  easily 
apprehended.  That  they  are  the  best  that  could  be  obtained  is  a  point  I  am  unable  to  deter- 
mine, but  as  wire  drawn  distinctions  are  avoided,  it  promises  well.  Upon  the  whole,  I  am  of 
opinion  that  the  order  still  stands  in  need  of  an  able  monographist  duly  impressed  with  the  con- 
viction that  most,  if  not  all  his  predecessors,  forgetting  that  the  limits  of  sections  and  genera 
should  be  marked  by  broad  lines  easily  seen,  have  erred  in  seeking  to  subdivide  on  the  strength 
of  minute  and  even  theoretical  characters  when  the  adoption  of  other  more  obvious  ones  were 
open  to  them.  Unfortunately  for  the  science  this  is  an  error  too  easily  fallen  into,  one,  to  which 
nearly  all  are  liable,  and  to  the  extension  of  which,  nothing  is  tending  so  much  as  the  now 
nearly  constant  practice  of  giving  very  extended  generic  characters,  or  rather  generic  descripti- 
ons, including  a  number  of  useless  particulars  common  perhaps  to  every  species  of  the  order, 
but  which,  when  accidentally  wanting,  has  sometimes  the  effect  of  causing  varieties  of  the  same 
species  to  be  distributed  as  new  species  in  different  genera,  and  even  raised  to  the  rank  of  dis- 
tinct, genera.  That  errors  similar  in  kind  have  always  been  avoided  in  this  order  I  am  far  from 
thinking,  and  to  me  it  seems  probable,  if  revised  in  the  way  I  have  suggested,a  considerable  re- 
duction in  the  number  of  both  genera  and  species  will  be  affected  with  advantage  to  the  whole. 
There  are  now  known  about  12QU  species,  for  the  reception  of  which  no  fewer  than  200  genera 
have  been  constructed,  surely  a  most  unnecessary  multiplication  in  an  order  so  much  alike 
throughout.  As  however  the  subject  is  one  on  which  I  can  only  reason  hypothetically,  my  ac- 
quaintance with  it  being  limited,  1  refrain  from  further  remark  having  already  I  fear  said  more 
than  is  prudent. 
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In  the  accompanying  plate  (No.  117)  I  have  given  dissections  of  one  species  of  each  of 
DeCandolle's  tribes  found  in  this  part  of  India,  in  which  I  have  endeavoured  to  represent  then- 
respective  peculiarities,  an  attempt  in  which  I  fear,  owing  partly  to  the  minuteness  of  the  ob- 
jects and  theoretical  character  of  the  distinctions,  and  partly  to  the  imperfections  of  the  graphic 
art  among  us,  I  have  not  succeeded  to  the  extent  I  could  have  wished. 

In  explanation  of  these  dissections  I  shall  now  subjoin  his  abridged  characters  of  each  tribe. 

I.  Suborder  ORTHOSPERMJ3.   Albumen  flat,  or  nearly  so,  within,  neither  involute  nor 
convolute,  next  the  commissure. 

*  Umbels  simple  or  imperfect.    Fruit,  without  vittae. 

1.  Hyorocotyleae.  Fruit  compressed  laterally  ;  Mericarps  convex  or  acute  on  the  back. 

Hydrocoiyle  polycephala. 

2.  Saniculeae.  Fruit  ovate  globose.    Sanicula  elata. 

*  *  Umbels  compound  or  perfect  ;  vittae  in  the  fruit  various,  rarely  wanting, 

f  Paucijugate,  namely,  furnished  with  primary  ridges  only, 

3.  Ammeneae.  Fruit  laterally  compressed  or  dedymous.   Ptychotis  a.jowan. 

4.  Seselineae.  A  transverse  section  of  the  fruit,  round  or  roundish  or  with  the  miricarps  some- 

what compressed  on  the  back.    Foeniculum  vulgare, 

5.  Peccedaneae.  Fruit  compressed  from  the  back  of  the  mericarps,  raphe  marginal,  margin 

expanded  into  a  single,  not  double,  wing  on  each  side,  (in  Angeliceae  there  is  a  double  wing 
on  each  side).    Heracleum  rigens 

f  f  Multijugnte,  namely ,  furnished  with  both  primary  and  secondary  ridges 

6  Cumineae.  Fruit  from  the  sides  of  the  mericarps  somewhat  compressed  all  the  ridges  wing- 
less. (  The  transverse  section  in  the  figure  does  not  very  well  correspond  with  this  charac- 
ter, perhaps  the  fault  of  the  draftsman.)    Cuminum  Cyminum. 

^ .  Daucineae.  Fruit  somewhat  compressed  or  round  from  the  back  of  the  mericarps,  with  the 
lateral  primary  ridges  placed  on  the  flat  commissure,  the  secondary  ones  either  expanded 
into  free  prickles  or  the  prickles  united  into  a  wing.    Daucus  Carota. 

(The  transverse  section  of  the  figure  does  not  agree  well  with  the  character,I  believe  from 
having  had  bad  subjects  to  represent). 

II.  Suborder  C  A  MPYLOSPERMAE.  Albumen  marked  with  a  longitudinal  furrow,  owing  to 

the  involute  margins. 

f  Multijugate. 

Caucaline^e.  fruit  laterally  contracted  or  roundish,  the  lateral  primary  ridges  placed  on 
the  plain  of  the  commissure,  all  the  secondary  ones  expanded  into  prickles  or  bristles. 

f  f  Paucijugate. 

8.  Scandicineae.  Fruit  laterally  compressed  or  contracted,  elongated,   often  beaked.  Ozadia 

faeniculacea. 

III.  Suborder  C/ELOSPERMAE.  Albumen  next  the  commissure,  concave  or  curved  longitu- 
dinally, that  is  from  the  base  to  the  apex. 

(A  very  useless  division,  as  the  few  genera  belonging  to  it  might  have  been  with  equal 
convenience  referred  to  the  first.) 

9.  Coriandreae.  Fruit  laterally  contracted  and  didymous  or  subglobose,  primary  and  secon- 

dary ridges  wingless,  often  scarcely  distinct.    Coriandrum  sativum. 

Caucalineae  is  omitted  in  the  plate,  partly  for  want  of  room,  partly  because  I  do  not  think 
it  a  native  of  this  part  of  India. 

That  Tausch's  classification  might  not  be  altogether  unknown  among  us  I  shall  now  give 
the  characters  of  his  tribes,  indicating  under  each  the  name  of  the  subtribes  and  Indian  genera 
that  belong  to  it. 
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He  objects  to  DeCandolle's  suborders,  constructed  on  the  form  of  the  albumen,  because  the 
term  Campy tosperme  does  not  apply  to  all  the  plants  that  he  DC.  places  here,  as  one  genus 
combines  in  itself  both  Campy/ospermous  and  Caelosperrnous  plants,  and  Bupleurvm  rotund/fo- 
lium and  B.  protract?mt  areC ampylo$permou<;,wh\\e  all  the  other  species  are  Ort/wspermovs.  &c. 
Many  other  instances  of  a  similar  sort  are  brought  for  ward  to  show  that  divisions  grounded  on 
such  minute  differences  of  structure  are  artificial  and  fallacious,  an  opinion  in  which  it  seems  next 
to  impossible  not  to  coincide,  even  though  we  may  feel  unable  to  propose  better.  That 
Tausch's  is  better  as  a  whole,  I  am  unable  to  say,  but  as  it  is  grounded  on  characters  which  can 
often  be  made  out  long  before  the  albumen  has  attained  the  degree  of  maturity  required  by  the 
other  system,  it  seems  more  applicable  to  practice,  that  of  itself  making  it  a  more  advantageous 
arrangement  in  so  difficult  an  order  as  this,  it  too  often  happening  that  we  are  obliged  to  work 
with  specimens  gathered  long  before  their  seed  are  ripe.  He  further  discards  all  tribal  charac- 
ters taken  from  the  inflorescence,  whether  the  umbels  are  complete  or  incomplete,  simple  or  com- 
pound ;  many  of  the  tribes  as  constituted  by  him  combining  these  different  modifications.  'I  bis 
is  to  be  expected  if  the  seminal  arrangement  be  strictly  adhered  to,  and  indeed  it  seems  a  most 
illogical  course  to  pursue,  to  take  our  primary  divisions  from  the  albumen,  that  is  from  the  inter- 
nal structure  of  the  seed,  and  our  secondary  ones  from  the  inflorescence. 

Tauch's  method  of  taking  his  tribal  characters  uniformly  from  the  seed,  discarding  all  col- 
lateral ones  as  only  applicable  to  genera,  is  a  decided  improvement  on  that  of  Koch  and  DeC'an- 
dolle.in  whose  conspectus  we  find  the  first  character  —"  Albumen  intus planum"  —  and  the  second 
"  Umbellis  simpUcibus  out  imperfectis"  the  one  having  not  the  most  remote  relation  to  the  other, 
a  circumstance  calculated  to  lower  its  value  in  practice,  and  which,  is  reduced  to  nothing,  if  but 
half  of  the  objections  urged  by  Tausch  against  the  primary  divisions  be  found  true.  Leaving 
these  questions  for  future  discussion,  I  now  subjoin  in  his  own  words,  as  given  in  the  .Annals  des 
Sciences  Naturelles,  Tausch's  characters  of  his  12  tribes,  and  the  names  of  his  subtribes  with  the 
Indian  genera  belonging  to  each,  which  may  be  of  use  in  assisting  us  to  form  an  opinion  on  the 
merits  of  the  two  systems. 

Tribus  I.  "  Ceramosperm^  s  Testacy.  Fructus  globosus  aut  globoso-didymus,  jugis 
filiformibus  primariis  aut  simul  secundariis,  mericarpiis  utriculos  incompletos  commissura  plus 
minusve  feneslratos,  seu  pericarpium  bivalve  biloculare  constituentibus. 

Subtribus  I.  Coriandreae  Coriandrum. 

Tribus  II.  Rhy>  chospkrmae  s  Rostratae.  Fructus  pyramidatus  aut  cylindraceus  elonga- 
fusve,  a  latere  contractus,  apice  rostratus,  aut  plus  minusve  atfenusttus  stylisve  rigidis  rostratus, 
mericarpiis  utriculatis  nudis,  aut  nonnunquam  setulosis,  jugatis,  jugis  primariis  aut  simul  secun- 
dariis costatis. 

Subtribus  II.  Scandicineae.  Ozodia  W.  and  A. — Subtribus  3.  Cumineae.  Cuminum. Linn. 

Tribus  III.  Acanthospermae  s  Armatae.  Fructus  teres  aut  compressus,  mericarpii  utri- 
culatis jugatis,  jugis  omnibus  in  aculeos  setasve  liberas  aut  basi  cohaerentes  excurrentibus. 
Subtribus  IV.  Caucalideae  Daucus,  Torilis. — Subtribus  5.  Trachymaralhreae. 

Tribus  IV.  Ptfrygospermae  s  A  lateae.  Fructus  teres  aut  compressus  mericarpiis  utricu- 
latis, jugis  omnibus  aut  nonnullis  in  alas  membranaceas  liberas  integras,  aut  raro  bobatas  ex- 
currentibus, aut  expansis  et  fructum  4-8  alatum  formantibus. 

Subtribus  VI.  Mulineae. — Subtribus  7.  Angeliceae. — Subtribus  8.  Laserpilieae. 

Tribus  V.  Diclidospermae  s  Valvatae.  Fructus  a  dorso  lenticulari-vel  planocompressus, 
commissura  non  angustatus,  mericarpiis  utriculatis,  jugis  5  primariis,  rarissime  et  secundariis, 
raro  omnibus  costatis,  saepissime  3  dorsalibus  costatis,  2  lateralibus  in  alas  aut  margines  incra- 
ssatas  sed  raphe  marginali  junctas  dilatatis,  et  fructum  utrinque  unialatum  formantibus. 

Subtribus  IX.  Peucedaneae.  Anethum,  Pastinaca,  Heracleum.—  Subtribus  10. Selerineae. 

Tribus  VI.  Tetragonosperm/E  s  Tetr a edr/e.  Fructus  a  dorso  compressus,  saaape  com- 
pressissimus,  commissura  plus  minusve  saape  valde  contractus,  et  tunc  acute  tetragono-prisma- 
ticus  (non  alatus)  mericarpiis  utriculatis  compressis  5— jugatis,  jugis  filiformibus,  nonnullis  quan- 
doque  obliterates,  intermediis  2  seepissimc  margiuem  mericarpii  utrinque  cingentibus  et  ideo 
angulos  tetraedri  marginantibus. 
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Subtribus  II.  Azorelleae. 

Tribus  VII.  Disaspidospermy  s  Biscutaty.  Fructus  a  latere  lenticulari  compressus, 
mericarpiis  utriculatis  jugatis,  jugis  primariis  aut  simul  secundariis  costatis,  filiformibus. 

Subtribus  XII.  Hydrocotyleae.  Hydrocotyle. — Subtribus  13.  Xanthosieae. 

Tribus  VIII.  Plkurospkrm.e  s  Costatis.  Fructus  teretiusculus  aut  latere  contractus  sub- 
didymus,  mericarpiis  utriculatis  quinquejugatis,  jugis  costatis  saepe  filiformibus,  nonnunqua  mar- 
gutis  subalati3ve  aut  raro  obtusissimis  subobliteratis. 

Subtribus  XIV.  Ammineae.  Bupleurum,  Ptychotis,  Pimpinella,  Helosciadium. 
Subtribus  XV.  Seselineae.  Fasniculum,  Seseli 

Tribus  IX.  Apleurospermy  s  Ecostaty.  Fructus  prismaticus  aut  teretiusculus,  meri- 
carpiis utrinque  ejugatis  saepissime  squamis,  vesiculis  aculeisve  tectis. 

Subtribus  XVI.  Eryngieae.  Sanicula. 

Tribus  X.  Heterospermy.  Fructus  constans  mericarpiis  duobus  utriculatis  jugatis,  figura 
et  proportione  inaequalibus. 

Subtribus  XVII.  Heterospermeae. 

Subordo  II.  Monocarpe^e.  Fructus  constans  utriculo  constanter  solitario  monospermo 
nado,  aut  saepissime  abortu  monospermo  et  involucro  pseudopericarpium  uniloculare  mentiente 
incluso. 

Tribus  II.  Monospermy.  Fructus  constans  utriculo  solitario  monospermo,  non  incluso. 
Subtribus  XVIII.  Actinoteae. 

Tribus  XII.  Angiosphkmy.  Fructus  saepissime  abortu  monospermus,  involucro  pseudop. 
ericarpium  uniloculare  mentiente  inclusus. 
Subtribus  XIX.  Eohinophoreae. 

EXPLANATION  OF  PLATE  116. 

Pastinaca  ligusticifolia  5.  Ripe  mericarps  ready  to  fall, 

1.  Flowering  branch,  natural  size.  6-7.  Detached  mericarps,  back  and  front  views. 

2.  A  flower,  front  view.  8.  A  mericarp  cut  transversely,  showing  the  position 

3.  The  same,  petals  and  stamens  removed  showing  the  of  tne  ridges. 

calyx  and  ovary.  9.  Cut  longitudinally  showing  the  minute  embryo  at 

4.  Stamens,  back  and  front  views.  the  apex  of  the  seed. 

EXPLANATION  OF  PLATE  117. 
Exhibiting  analysis  of  tribes  of  Umbelliferce,  found  in  Southern  India— See,  DeCandolle's  Conspectus  above. 

I.    Hydrocotyleae — Hydrocotyle  polycephnla. 
1.  Flower,  natural  size. — 2.  The  same,  magnified. — 3. 
Stamens.— 4.  Meiicarps. — 5.  The  same  cut  vertically. — 
6.  Cut  transversely. 

II.  Sanicule*:  —  Sanicula  elata. 
1.  A  corolla  and  limb  of  the  calyx  detached  from  the 
echinate  calyx  tube,  magnified. — 2.  The  entire  flower, 
the  corolla  nearly  concealed  by  the  prickles  of  the  calyx 
tube.— 3.  Ovary  after  the  fall  of  the  corolla,  and  a  de- 
tached petal. — 4.  Stamens.— 5.  Fruit  cut  vertically. — 6. 
Cut  transversely. — 7.  A  mericarp  cut  longitudinally, 
showing  the  pendulous  seed. 

HI.  Ammtne.k — Ptychotis  ajowan. 
1.  A  flower,  magnified. — 2.  The  same,  the  petals  and 
stamens  removed  and  a  detached  petal. — 3.  Stamens. — 
4.  Ripe  mericarps. — 5.  A  mericarp  cut  transversely.— 6. 
Cut  longitudinally,  showing  the  minute  embryo  in  the 
apex  of  the  large  albumen. 


IV.  Skselineje — Fceniculum  vulgari. 

1.  Side  view  of  the  flower. — 2.  Front  view.— 3.  Sta- 
mens— 1.  Mericarps.— 5.  The  same  cut  transversely.  

6.  A  mericarp  cut  longitudinally.— 7.  Embryo  detached. 

V.  Peucidanr/e — Heracleum  rigens. 

1 .  A  flower  the  petals  removed,  one  of  them  shown 
detached. — 2.  Stamens. — 3.  Ovary. — 4.  A  nearly  ma- 
ture fruit.— 5.  A  mericarp,  inside  view.— 6.  The  same 
cut  transversely,  showing  the  ridges  and  vittse. -7.  Seed 
detached  from  the  pericarp.— 8.  The  same  cut  longitu- 
dinally, showing  the  embryo.— 9.  Embryo  detached. 

VI.  Ccmineje — Cuminum  cyminum. 

1.  A  fruit,  natural  size.~2.  Mature  mericarps  sepa- 
rated, and  .showing  the  forked  carpophore.— 3  Fruit  cut 
transversely.— 4.  A  mericarp  dissected  to  show  the  em- 
bryo.—5.  Detached  mericarp.— 6.  Seed  removed  from 
the  pericarp.— 7.  The  same  divided  longitudinally,— 8. 
Detached  embryo. 
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VII.    Daucinejt; — Dauciis  catotd* 
1.  Flower,  front  view. — 2,  Stamens. — 3.  Ovary  after 
the  fall  of  the  petals.  — 4.  Mature  fruit. — 5.  Mericarps 
separating. — 6.  Cut  transversely. —  7.  The  proper  seed 
detached  from  the  pericarp. 

VIII.    Sc ANoiciNEiE —  Ozodict  faniculacea. 
1.  A  flower  unexp.mded.  —  2.  The  same,  the  petals  re- 
moved, showing  the  stamens,  in  situ  and  a  petal  from 
within. — 3.  Anthers.— 4.  A  mature  fruit. — 5.  The  same 


cut  transversely,  showing  the  longitudinal  furrow  of  the 
albumen. — 6.  A  seed  cut  longitudinally,  showing  the  mi- 
nute embryo. — 7.  beed  removed  from  the  pericarp. 

IX  Coriandbe.e — Conundrum  sotivum. 
1.  A  flower  of  the  disc,  petals  all  equal.  -  2.  A  flower 
of  the  ray, the  exterior  petals  larger  and  heteromorphous. 
— 3.  Anthers. — -i.  Ovary  and  large  limb  of  the  calyx. — 
5.  Fruit. — 6.  Cut  transversely — 7.  Cut  lougiludiually, 
showing  the  bow-like  curve  of  the  albumen. 


LXXIX. — ARALIACEJ3. 

An  inconsiderable  order  of  plants,  but  widely  distributed  over  tbe  eastern  portions  of  Asia 
and  the  tropical  and  warmer  portions  of  North  America,  possessing  many  of  the  characters  of 
Umbelliferae.  hut  differing  in  habit,  most  of  them  being  trees  and  shrubs  usually  procumbent  or 
climbing.  The  best  known  of  the  family  is  perhaps  the  common  Ivy.  All  those  that  I  have  met 
with  in  this  country,  except  the  Chinese  Gensing,  have  a  diffuse  somewhat  climbing  habit,  like 
the  Ivy,  but  on  a  much  larger  scale,  the  branches  being  sometimes  as  thick  as  a  man's  leg. 

"  Calyx  entire  or  toothed.  Petals  5- 16,  alternate  with  the  teeth  of  the  calyx,  very  rarely 
"wanting  and  then  (in  Adoxa)  perhaps  changed  into  supplementary  stamens  :  aestivation  val- 
vate.  Stamens  as  many  as  the  petals,  rarely  twice  as  many,  inserted  below  the  margin  of  a 
large  epigynous  disc,  anthers  2  celled.  Ovarium  cohering  with  the  tube  of  the  calyx,  of  two  or 
more  cells,  or  very  rarely  of  one  cell  :  ovules  solitary,  pendulous  :  styles  as  many  as  the  cells 
of  the  ovary,  distinct,  concrete,  or  rarely  wanting  :  stigmas  simple.  Fruit  usually  fleshy,  2- 
15-celled,  or  very  rarely  with  only  I -cell,  crow  ned  with  the  limb  of  the  calyx  :  endocarp  crus- 
taceous.  Seeds  solitary  pendulous.  Embryo  small,  surrounded  with  a  copious  fleshy  albumen, 
close  to  the  hilum  :  radicle  pointing  to  the  hilum,  superior. — Trees,  shrubs,  or  herbaceous 
plants.    Leaves  alternate,  exstipulate.    Flowers  umbelled  or  capitate." 

Affinities.  Umbelliferae  is  considered  the  nearest  relation  of  this  order,from  which  this  is 
principally  distinguished  by  its  arborious  habit  and  many  celled  ovary  ;  the  last,  apart  from 
habit,  is  not  always  sufficient  to  distinguish  it,  the  carpels  being  in  one  or  two  genera,  reduc- 
ed to  two.  The  fruit  however  supplies  a  good  mark  being  usually  pulpy  or  fleshy  in  Araliaceae, 
and  dry  in  Umbell iferae.  By  this  structure,  as  well  as  by  habit,  it  closely  approaches  Ampelideae 
from  which  it  is  only  distinguished  by  the  superior  ovary  and  by  its  stamens  being  alternate 
with,  not  opposite  to,  the  petals.  Through  Hedera  (Ivy)  it  approaches  Caprifoliaceae  (the  El- 
der and  Honey  suckle  tribe)  from  which  however  it  is  at  once  distinguished  by  the  insertion  of 
the  stamens,  which  in  Araliaceae  is  on  the  disc,  in  Caprifoliaceae  on  the  corolla.  Upon  the 
whole  I  am  disposed  to  consider  this  order  more  nearly  allied  to  Ampelideae  than  to  any  other. 

Geographical  Distribution.  Though  the  number  of  species  appertaining  to  this  order 
be  small  (about  130)  they  have  yet  a  very  wide  geographical  range,  two  genera  (Adoxa  and  He- 
dera) being  found  indigenous  in  England,some  in  North  America,  several  in  the  tropical  parts 
of  that  continent,  some  in  Madagascar  and  the  Mauritias,  and  a  considerable  number  in  Asia  and 
her  Islands,  where  they  extend  from  Cape  Comorin  northwards  to  high  on  the  Himalayas,  and 
from  Malabar  eastwards  to  China  I  possess  specimens  of  several  apparently  new  species,  col- 
lected in  Assam,  but  which  I  forbear  to  name,  as  Dr.  Wallich's  list  already  gives  the  names  of 
42  species,  among  which  it  is  probable  they  are  to  be  found. 

This  immense  diffusion  of  some  orders,  in  comparison  with  others  of  much  greater  extent 
as  regards  the  number  of  species,  is  a  fit  subject  to  occupy  the  attention  of  the  Philosophical 
Naturalist,  but  has  not  yet  attracted  that  degree  of  attention  which  its  interest  seems  naturally 
to  demand. 

Properties  and  Uses.  These  are  of  very  minor  importance,  so  far  at  least  as  we  are 
enabled  to  judge  from  sensible  properties.  The  Gensing  ( Panax  quinquifoliumj,  tbe  root  of 
winch iii  an  agreeable  bitter-sweet  with  some  aromatic  pungeucy,  has  a  prodigious  reputation 
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among  the  Chinese  as  a  stimulent  and  restorative  "  but  by  Europeans  and  Americans  is  consi- 
dered nothing  more  than  a  demulcent,  approaching  liquorice  in  its  qualities"  Lindley. 

The  same  author  justly  remarks,  "  this  however  requires  further  investigation,  for  we  can- 
not believe  that  all  the  Chinese  say,  believe,  and  practice,  is  fabulous  or  imaginary."  If  we  look 
back  to  the  medical  history  of  Sarsaparilla,  now  so  much  and  deservedly  esteemed  as  a  reme- 
dial agent,  though  30  years  ago  much  contemned,  the  sensible  properties  and  mode  of  admi- 
nistration of  which  greatly  resembles  Gensing,  we  will  perhaps  find  an  explanation  of  this  dif- 
ference of  opinion.  This  supposition  seems  the  more  probable,  as  American  writers  compare 
Arabia  nudicaulis ,  another  plant  of  the  order,  with  Sarsaparilla,  and  affirm  it  to  be  as  valuable  a 
medicine.  These  cases  serve  to  show  that  we  ought  not  hastily  to  reject  popular  medicines 
merely  on  the  strength  of  rough  chemical  analyses,  or  because  their  operation  is  so  imperceptible 
that  they  produce  no  very  obvious  effect  on  the  human  constitution  until  they  have  been  admi- 
nistered continuously  for  some  length  of  time. 

Remarks  on  Geneiia  and  Species.  The  number  of  genera  assigned!  to  this  order  by 
DeCandolle  and  some  other  recent  writers  on  botany  amount  to  thirteen.  Meisner  raises  these 
to  17  after  removing  Adoxa,  one  of  DeCandolle's  genera,  thereby  adding  6  to  the  number  indi- 
cated by  the  former.  But  to  four  of  these  he  has  appended  a  mark  of  doubt  thereby  intimating 
that  he  is  uncertain  whether  they  really  belong  to  the  order.  Of  the  doubtful  ones  two  are 
Indian,  one  beautifully  figured  by  Mr.  Griffith  in  Wallich's  PI.  Asiat  Rariores,  the  other,  des- 
cribed but  not  named  in  our  Frodromus  under  the  provisional  appellation  of  Araliacea  ?  Kleinii. 
Of  the  remaining  genera  several  are  not  I  think  tenable,  the  distinctions  being  very  slight  and 
not  supported  by  marked  differences  of  habit.  Between  Hedera  and  Pa> atropia  I  can  see  no 
sufficient  difference.  DeCandolle  defines  Hedera  "  Styli  5-10  conniventes  aut  in  unicum  con- 
creti"  and  Paratropia  "omnia  Araliae  aut  Hederae,  sed  stigmata  sessilia,  primo  approximata  efc 
disco  epigyno  immersa"  distinctions  by  no  means  readily  obvious  in  practice,  at  least  so  I  find 
them,  as  two  specimens,  one  taken  from  a  reputed  Hedera  the  other  a  Paratropia,  when  laid  side 
by  side  on  the  stage  of  the  microscope,  I  found  so  like,  that  I  could  scarcely  tell  the  one  from  the 
other.  Further  distinctions  are  taken  from  the  calyx,  whether  the  limb  is  a  little  longer  or 
shorter,  which  are  variable  marks  and  not  to  be  depended  upon.  In  Hedera  the  petals  are  des- 
cribed in  our  Prodromus  as  cohering  at  the  point  and  separating  like  a  calyptra,  while  in  Para- 
tropia they  are  said  to  expand.  This  also  in  the  examination  of  a  number  of  specimens  I  find 
equally  unstable  and  valueless.  The  difference  between  A r alia  and  these,  consists  in  its  styles 
being  free  and  devaricately  spreading,  ("styli  5  expansi  devaricato-patentis"  DC.)  surely  a  very 
inadequate  generic  character,  though  it  might  serve  as  a  sectional  one  to  aid  in  dividing  a  large 
genus.    On  this  however  I  do  not  insist,  as  I  have  no  genuine  Aralia  to  examine. 

Gilibertia,  of  which  I  have  a  species  only  slightly  differing  from  Roxburgh's  G.  palmata, 
perhaps  a  mere  variety,  differs  from  the  preceding  genera  in  the  length  of  its  style  only.  In  this 
it  is  distinctly  prominent  and  conical,  projecting  some  distance  beyond  the  disc,  but  in  other 
respects  it  seems  sufficiently  to  associate.  Whether  the  difference  indicated,  merits  the  distinc- 
tion of  elevating  those  plants  in  which  it  occurs  to  the  rank  of  a  genus,  I  am  unable  to  says 
yet,  as  it  has  already  b°en  so  employed  and  is  readily  obvious  in  practice,  I  offer  no  objection, 
merely  observing  that  G.  JYalagu,  the  authority  for  which  is  Rheede's  plate,  Hort.  Mab.  2-26, 
certainly  does  not  belong  to  the  order,  but  is  a  species  of  Leea.  Sciodophyllum,  the  generic 
character  of  which,  as  given  by  DeCandolle,  is  "  Omnia  Aralias  sed  petala  apicibus  in  oalyp- 
trae  for  mam  cohaerentia  "  This  reduces  it  to  Hedera,  as  defined  by  us,  but  DC.  gives  Hedera 
free  petals,  which  I  find  sometimes  the  case,  sometimes  not,  a  specimen  now  before  me  of  H. 
He  lex  var  chrysocarpa  DO,  having  free  petals,  while  the  European  plant  seems  to  have  them 
cohering.  The  character  in  short,  is  one  of  almost  no  value,  and  ought  not  to  have  so  high  an 
one  assigned.  The  whole  of  these  genera,  as  now  defined,  might  I  think  with  great  advan» 
tage  be  reduced  to  one  ;  as  genera  grounded  on  such  variable  and  inappreciable  distinctions,  can 
never  be  good  ones,  nor  in  any  way  tend  to  the  advancement  of  science.  Genera  so  purely  ar- 
tificial are  misplaced  in  a  natural  system,  where  we  look  for  natural  ones,  and  the  sooner  they  are 
discarded,  and  with  them  the  doctrine  which  inculcates  the  non-existence  of  natural  genera  the 
better,  as,  it  appears  to  me,  nothing  tends  so  much  to  undermine  true  science,  as  the  mainte- 
nance  of  such  principles.    The  existence  of  such  a  doctrine,  confers  on  even  the  merist  tyro, 


62 


ILLUSTRATIONS  OF  INDIAN  BOTANY. 


who  happens  to  find  an  accidental  variation  of  plant,  not  coming  within  the  very  narrow  lines  of 
demarkation  which  separate  such  genera,  the  right  of  at  once  constituting  it  a  new  genus.  An 
Ivy  by  having  a  narrower  more  contracted  calyx  limb  becomes  Paratropia,  or  by  having  its 
styles  cohering  and  somewhat  elongated  becomes  a  Gilibertia,  or  if  its  petals  cohere  and  fall  like 
a  calyptra,  no  unusual  case,  especially  when  dried  specimens  are  under  examination,  it  passes 
into  Sciodaphyllum.  Can  any  thing  be  more  trifling  ?  can  the  authors  themselves  of  such  ge- 
neric characters  look  at  them,  when  thus  analysed  and  contrasted,  without  smiling? 

Panax  though  very  nearly  allied,  yet  having  an  ovary  with  only  2  or  3-cells  has  its  limits 
dearly  defined  by  a  comparatively  invariable  and  important  point  of  structure, but  Maralia  does 
not  seem  distinct  from  it.  Gastonia  having  twice  as  many  stamens  as  petals  is  another  good 
genus.    The  one-celled  ovary  of  Anthrophyllum  ( Blume)  seems  to  point  it  out  as  another. 

I  urge  with  greater  confidence  the  reduction  of  the  above  named  genera  as  Wallich  has 
already  done  so  in  his  list,  where  we  find  no  fewer  than  42  species  ranged  under  the  genera  Pa- 
nax and  Hedera.  Those  species,  I  presume,  having  a  2  or  3-celled  ovary  being  referred  to  the 
former,  the  remainder,  those  namely  having  the  ovary  5  or  more  celled,  to  the  latter.  The  calyx 
being  a  little  more  or  a  little  less  developed,  the  petals  a  little  earlier  or  a  little  later  decidu- 
ous, the  styles  a  little  longer  or  a  little  shorter  or  more  or  less  cohering,  merit  not  the  dis- 
tinction of  being  taken  into  account  as  generic  characters  :  and  to  multiply  genera  on  such 
characters  is,  in  my  estimation,  alike  unphilosophical  and  unworthy  of  science. 

The  genus  Miquelia  Meisner,  our  Araliacea  ?  Kleinii,  if  really  a  member  of  this  order 
will  probably  prove  a  good  genus,  but  in  the  mean  time,  while  the  male  plant  only  is  known,  it 
seems  to  associate  too  well  with  Wallich's  Phytocrene  to  be  admitted  as  distinct-  Both  are  di- 
oicous,  in  both  the  perianth  is  4  partite  and  valvular  in  aestivation,  the  stamens  in  both  are  4, 
the  filaments  united  at  the  base  with  a  sterile  pistillum  (on  this  point  our  character  in  the  Pro- 
dromus  is  erroneous),  in  both  the  anthers  are  fixed  by  their  back  near  the  base,  dehiscing  lon- 
gitudinally, in  both  the  stem  is  twining,  the  leaves  alternate,  the  flowers  congregated  on  the 
apex  of  the  peduncles,  forming  a  capitulum  in  the  one,  and  a  simple  umbel  in  the  other,  the 
base  of  the  pedicels  in  both  are  furnished  with  a  cup-shaped  4-cleft  hairy  bractea  or  squama, 
and  lastly,  the  structure  of  the  stem  is  the  same  in  both  ;  the  very  curious  woody  plates  so  ad- 
mirably represented  by  Mr.  Griffith  in  Wallich's  Ph.  gigantea  being  equally  found  here. 

The  differences  then  between  the  two  being,  so  Tar  as  our  present  information  goes,  only 
specific  not  generic,  1  propose  referring  our  Araliacea?  Kleinii  to  Wallich's  genus  Phytocrene  & 
position  which  the  identity  of  the  lignious  structure  even  more  than  the  similarity  of  the 
floral  one  tends  to  confirm  ;  that  structure  being  as  yet  unknown  beyond  this  genus.  The 
order  to  which  the  genus  belongs,  yet  remains  to  be  determined.  The  circumstance  of  our 
having  referred  one  species  and  Meisner  another  to  Araliaceae  seems  strongly  in  favour  of  this 
order  finally  proving  its  station,  but  until  the  female  plant  has  been  discovered  this  rests  on 
mere  conjecture. 


EXPLANATION  OF  PLATE  118. 


Paratropia  venulosa.    W.  and  A. 

1 .  Flowering  branch,  natural  size. 

2.  A  flower  opened  to  show  the  relative  position  of  the 
petals  and  stamens. 

3.  A  flower,  the  petals  separated  showing  the  stamens, 
ovary  and  s-tigmas. 


4.  A  flower,  the  petals  separated  at  the  base,  but  still 
hanging  on  the  apex  of  the  stamens. 

5.  An  umbel  of  fruit. 

6.  A  berry  cut  transversely,  5 -celled,  with  one  seed  io 
each. 


Class  4th — Epicorollae  Corisantherae. — Juss. 

Torus  between  the  tube  of  the  calyx  and  the  ovary,  and  usually  forming  at  its  extremity  a 
small  disk  (epigynous)  on  the  summit  of  the  ovary,  which  finally  coheres  entirely,  or  rarely  only 
at  its  upper  margin,  with  the  calyx  tube.  Petals  usually  united  into  a  gamopetalous  corolla, 
or  rarely  free,  inserted  on  the  outside  of  the  disk.  Stamens  inserted  on  the  corolla.  Anther0 
distinct. 
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LXXX.  — LORANTH  ACE./E. 

A  curious  and  widely  distributed  order  of  parasitical  plants,  abounding  in  species  but  witb 
very  few  genera,seven  only  being  enumerated  by  Meisner,  the  latest  writer  to  whom  1  can  refer, 
for  upwards  of  400  species.  DeCandolle  refers  about  330  species  defined  by  him  to  3  genera, 
but  some  of  these  are  certainly  imperfectly  known  and  others  may  be  repetitions,  which  the 
author  had  no  opportunity  of  detecting  by  comparison  of  specimens  :  but  to  set  against  these 
many  have  since  been  discovered,  which  will  probably  suffice  to  maintain  the  numbers  nearly 
as  here  stated.  In  their  habits  the  order  is  most  remarkable,  being  with  a  very  few  exceptions 
parasitic,  growing  upon,  insinuating  their  roots  into  the  substance,  and  drawing  their  nourish- 
ment from  the  juices  of  living  plants,  a  property,  known  to  be  possessed  by  very  few  cotyle- 
donous  plants  in  the  whole  circle  of  the  vegetable  kingdom.  To  fit  them  for  this  mode  of 
propagation,  their  seed  are  covered  with  a  viscid  glutinous  substance,  which  adheres  tenaceous- 
ly  to  whatever  it  comes  in  contact  with,  and  retains  it  there,  until  circumstances  favourable  for 
exciting  vegetation  occur,  when  it  pushes  forth  its  radicle,  the  extremity  of  which  it  curves 
towards  its  support,  on  reaching  which  it  becomes  enlarged  and  flattened  having  the  appear- 
ance of  a  sucker.  From  this  enlargement  the  fibrous  roots  emanate,  spreading  themselves  on 
all  sides  between  the  wood  and  the  bark.  In  course  of  time,  as  the  branch  thickens  by  subse- 
quent depositions  of  wood,  these  roots  become  gradually  embedded  in  its  substance,  not  by 
their  power  of  penetrating  it,  but  simply  by  new  deposits  over  them.  Though  the  space  I  have 
to  devote  to  the  subject  is  now  greatly  reduced,  I  cannot  deny  myself  the  pleasure  of  enhancing 
the  value  of  my  work  by  introducing  a  rather  long  extract  "  on  the  mode  of  Paritism,"  from  a 
very  able  paper  by  Mr.  Wm.  Griffith,lately  published  in  the  Linnean  transactions  "  on  the  ovula 
of  Loranthus  and  Viscum." 

"  The  only  species  in  which  this  has  been  studied  in  any  detail  is  the  Viscum  album,  and 
even  here  the  statements  are  not  altogether  satisfactory.  The  latest  account  which  I  have  seen 
is  that  of  DeCandolle  in  his  excellent  Physiologii  Vegetale,  vol.  ii.  p.  790,  and  more  fully 
in  vol.  iii.  p.  1409,  where  the  subject  is  treated  in  the  usually  luminous  manner,  so  characteris- 
tic of  this  distinguished  author. 

"  The  mature  seeds  of  all  the  species  of  Loranthus  adhere  strongly  to  the  substance  on 
which  they  are  applied  by  means  of  the  viscous  matter.  This  viscum  soon  hardens,  and  then 
has  the  appearance  of  a  transparent  glue.  The  first  changes  take  place  in  L.  scwrula  two  or 
three  days  after  application,  and  consist  of  a  curvature  of  the  extremity  of  the  radicle  towards 
the  support  ;  this  extremity  when  it  reaches  this  point  becoming  enlarged  and  flattened. 

"  It  has  now  the  appearance  of  a  sucker,  such  as  those,  for  instance,  of  the  Cassytha 
filiformis.  I  am  unable  to  state  the  precise  manner  in  which  the  radicle  penetrates  the  bark. 
.The  operation  seems  to  require  some  time,  and  it  is  not  until  it  is  completed  that  the  plumula 
begins  to  be  developed.  In  those  species  the  cotyledons  of  which  are  soldered  together,  the 
plumula  passes  out  by  one  of  the  clefts  ;  in  the  others  by  the  fissure  between  these  two  bodies. 
The  cotyledons  in  all  the  species  I  have  examined  remain  inclosed  in  the  albumen,  which  sub- 
stance begins  to  disappear  as  soon  as  the  plumula  commences  to  be  develop  ed  ;  the  cotyledons 
undergoing  a  corresponding  diminution  in  size.  By  the  time  that  the  young  plant  is  furnished 
with  a  pair  or  two  of  leaves  the  attachment  will  be  found  considerably  firm.  If  we  cut  away 
the  portions  of  the  support,  and  lay  bare  the  included  portion  of  the  parasite,  we  find  that  the 
application  takes  place  entirely  between  the  lignious  systems  of  both,  the  fibres  of  the  sucker- 
like root  of  the  parasite  expanding  on  the  wood  of  the  support  iu  the  form  of  a  pate  d'oie. 
There  is,  however,  no  interchange  of  structure  between  them  ;  neither  at  this  period  is  there 
any  intermixture  of  lignious  fibres.  As  soon  as  the  young  parasite  has  acquired  the  height  of 
two  or  three  inches,  when  an  additional  supply  of  nourishment  is  probably  required,  a  lateral 
shoot  is  sent  out,  which  is,  especially  towards  the  apex,  of  a  green  colour.  This  at  one  or  two, 
and  subsequently  at  various  places,  adheres  to  the  support  by  means  of  sucker-like  productions, 
which  are  precisely  similar  in  structure  and  in  mode  of  attachment  to  the  original  seminal  one. 

"  As  the  parasite  increases  in  size,  these  lateral  shoots  become  frequently  very  numerous, 
and  give  origin,  I  believe,  always  from  those  parts  immediately  opposite  to  the  sucker  like  ad- 
hesion likewise  to  stems  and  branches.    During  the  same  period  the  fibres  of  the  suckers  be- 
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come  more  and  more  imbedded  in  (he  lignious  system  of  the  support,  owing  to  the  deposition 
of  the  new  wood  of  the  latter.  The  fibres  of  the  parasite  never  penetrate  bevond  their  origi- 
nal attachment,  although  the  later  developed  fibres  appear  to  have  the  power  of  arriving  at  this 
point,  but  no  further.  This  is  very  remarkable.  In  the  adult  plant  the  sucker  bearing  shoots 
frequently  run  to  a  considerable  distance,  many  of  the  stocks  being  literally  covered  with  para- 
sites, all  of  which  have  originated  from  one  seed.  I  have  seen  such  shoots,  which  had  taken 
their  course  along  a  decayed  branch,  become  reflexed,  and  return  in  quest,  as  I  may  express  it, 
of  a  part  capable  of  affording  due  nourishment.  In  all  the  species  of  Loranthus  which  I  have 
examined  the  same  phenomena  occur,  and  also  in  the  species  of  Viscum  from  which  the  draw, 
ings  were  made.  I  have  reason  to  believe,  however,  that  in  some  Lor  am  hi  and  Visca  the  at- 
tachment takes  place  by  one  spot ;  in  other  words,  that  there  is  only  a  primary  attachment  : 
such  will  approximate  in  form  to  be  Viscum  album. 

"  The  sucker-bearing  shoots  frequently  run  contiguous  to  each  other,  and  are  occasionally 
reciprocally  united  by  "  suckers  j"  in  such  there  is  actual  communication  between  the  lignious 
system." 

As  already  observed  nearly  all  the  plants  of  this  order  are  parasitic,  the  genus  Nuytsia  is 
mentioned  as  the  only  exception,  but  Mr.  Griffith  informs  me  that  he  once  found  a  terrestrial 
Loranthus.  An  occurrence  so  unusual,  almost  leads  one  to  suspect  that  the  plant  in  question 
can  scarcely  belong  to  that  genus.  All  the  species  of  Loranthus  and  Viscum  are  shrubby  with 
jointed  branches  and  succulent  leaves.  On  this  account  they  are  very  troublesome  plants  to 
dry,  being  apt  to  break  at  each  joint,  and  to  lose  their  leaves  in  the  process,  and  when  dried  are 
scarcely  worth  the  trouble,  from  the  difficulty  of  examining  their  structure  after  having  under- 
gone that  operation. 

"  Calyx  with  a  smaller  calyx,  or  bracteae,  at  the  base  of  its  tube  :  limb  short,  entire  or 
lobed.  Petals  4-8,  free  or  more  or  less  united  :  aestivation  valvular.  Stamens  as  many  as  the 
petals,  and  opposite  to  them  :  filaments  more  or  less  combined  with  the  petals  :  anthers  versa- 
tile, or  erent,  or  adnata.  Ovarium  cohering  with  the  tube  of  the  calyx,  I -celled:  ovule  soli- 
tary :  style  filiform  or  almost  wanting  :  stigma  capitate.  Fruit  fleshy,  crowned  with  the  calyx, 
1 -celled,  endocarp  membranaceous  and  tough,  or  somewhat  crustaceous,  marked  with  several 
longitudinal  nerves.  Seed  solitary.  Embryo  straight,  in  the  axis  of  a  fleshy  albumen  :  radicle 
next  the  hilum,  thickened  or  truncated  at  its  extremity.  Shrubs,  almost  all  parasitical.  Leaves 
fleshy,  entire,  opposite  or  rarely  alternate,  sometimes  wanting." 

Affinities.  On  this  head  I  feel  constrained  at  once  to  acknowledge  my  ignorance,  know- 
ing no  order  with  which  I  can  compare  this.  In  so  far  as  the  solitary  pendulous  ovulum  affords 
a  mark  of  relationship,  I  should  consider  Loran/haceae  akin  to  Alangieae  which  is  further  es- 
tablished by  the  viscid  pulp,  by  which  in  both  families  the  seed  is  surrounded,  and  by  albumen- 
ous  seed  with  a  superior  radicle.  Add  to  these  the  alternate  exstipulate  leaves,  common  to 
both,  and  the  analogy  ceases,  unless  some  further  indications  of  relationship  be  found  on  a  com- 
parison of  the  early  stages  of  the  ovula.  But  even  these  points  seem  to  me  of  sufficient  im- 
portance to  have  attracted  the  attention  of  Botanists  who  have  hitherto  sought  in  vain  for  its 
relations.  By  a  similarity  of  structure  in  the  ovarium  and  seed,  they  are  related  to  Corneae,  from 
which  they  are  said  to  be  principally  distinguished  by  the  stamens  being  opposite  the  petals  in 
Loranthus,  alternate  with  them  in  Cornus.  The  relationship  to  Alangieae,  just  indicated, 
seems  to  have  been  overlooked  on  account  of  the  one  family  having  polypetalous,  the  other 
monopetalous  flowers,  a  distinction  assuredly  not  without  value,  but  of  very  secondary  im- 
portance, as  compared  to  the  structure  of  the  ovarium  and  fruit  especially  in  this  family,  one  of 
whose  leading  genera,  Viscum,  is  polypetalous.  The  same  structure,  namely  monopetalous 
flowers,  has  caused  this  order  to  be  viewed  as  nearly  related  to  Qaprifoliaceae,  though  their 
ovary,  ovules,  and  seed  are  widely  distinct.  Brown,  the  ablest  Botanist  of  the  present  day,  and 
of  all  living  Botanists  the  most  intimately  acquainted  with  the  structure  and  affinities  of 
Proteaceae,  an  order  which  he  has  deeply  studied,  points  it  out  as  related  to  Lorani tiaceae,  an 
affinity  mentioned  on  his  authority  by  most  recent  writers,  but  by  all,  in  such  terms  as  to  con- 
vey the  impression  that  they  could  not  detect  it.  1  am  not  myself  very  intimately  acquainted 
with  either  order  and  therefore  do  not  attempt  to  examine  the  question,  but  I  have  the  authori- 
ty of  Mr.  Griffith,  who  has  studied  Loranlhaceae  with  very  great  care,  for  stating  that  "  every 
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thing  down  to  the  ovule  tends  to  prove  the  value  of  Brown's  remark,  that  Loranthaceae  are 
akin  to  Proteaceatf''  a  view  which  I  hope  at  no  distant  period  to  see  fully  made  out  by  him  now 
that  he  is  preparing  to  publish  the  results  of  his  own  most  extensive  arid  valuable  labours. 
In  the  same  letter,  that  most  accomplished  Botanist  makes  another  remark  of  great  value  and 
which  should  never  be  lost  sight  of,  though  not  always  easy  to  be  acted  upon.  "  Botanists,  he 
remarks,  publish  too  much  from  dried  specimens  —  a  dried  Loranthus  is  generally  a  sealpd  book." 
I  shall  close  these  remarks  with  another  extract  from  his  Paper  on  Loranthus  and  Viscum,  an 
essay  which  cannot,  be  too  extensively  known  or  too  deeply  studied,  as  exhibiting  the  results 
obtained  in  the  course  of  a  most  patient  and  philosophical  investigation  on  one  of  the  most  ob- 
scure questions  of  botanical  science — The  formation  of  the  ovule. 

"  From  what  has  been  stated,  it  will  appear  (hat  the  ovulum  is,  both  in  Loranthus  and 
Viscum,  a  formation  subsequent  to  impregnation  This  remarkable  and,  I  believe,  unparalled 
fact,  will  tend  materially  to  increase  the  difficulty  of  understanding  or  even  conjecturing  the 
nature  of  the  first  steps  in  the  formation  of  an  embryo.  It  is  evident  that  it  is  at  total  vari- 
ance with  the  idea  that  the  ovulum,  or  female  organ,  is  a  nidus  adapted  to,  and  necessary  for 
the  development  of  the  embryo,  which  in  this  view  is  supposed  to  be  derived  entirely  and  di- 
rectly from  the  male.  It  is  needless  to  add  that  it  is  totally  different  from  the  usual  develop- 
ment of  ovula. 

"  With  respect  to  the  first  part  of  the  process  of  development,  I  may  observe  that  origi- 
nal continuity  of  tissue  is  very  general,  and  perhaps  universal.  And,  in  particular,  I  believe 
the  nucleus  of  an  ovulum  to  be  ab  origine  solid  :  whatever  is  produced  subsequently  in  its  in- 
terior being  developed  in  a  cavity  formed  by  an  pxcavating  process. 

"  Although  there  can  be  no  doubt  from  its  structure  and  functions,  that  the  fleshy  body 
in  which  the  mature  embryo  is  more  or  less  contained  is  albumen,  yet  it  may  be  proper  to  state 
in  what  part  of  the  tissue  the  necessary  change  is  carried  on  ;  particularly  since  there  is,  I  be- 
lieve, no  instance  of  albumen  occurring  as  a  primary  formation. 

"  The  albumen  in  both  these  genera  may,  therefore,  be  classed  with  those  albumina  which 
are  developed  in  the  tissue  of  the  amnios  and  inclosed  in  an  ordinary  integument  or  integu- 
ments, with  this  obvious  difference,  that  in  the  subjects  under  consideration  this  body  is  naked. 

"  There  is  an  evident  resemblance  between  the  nipple-shaped  process  of  Viscum,  and  the 
often  stipitate,  free,  central  placenta  of  Santalaceae,  especially  when  more  than  one  embyro  is 
developed  in  the  above  genus." 

Geographical  Distribution.  Though  most  abundant  in  the  tropical  regions  of  Asia  and 
America,  species  of  this  order  extend  far  beyond  these  limits,  both  north  and  south.  The  com- 
mon Mistletoe  (  Viscum  album)  is  well  known  in  Britain,  and  some  others  are  natives  of  Europe. 
The  genus  Loranthus  is  met  with  in  Europe,  America  and  every  part  of  India,  both  on  the 
plains  and  mountains,  extending  from  the  Southern  extremity  of  Ceylon,  to  a  considerable 
elevation  on  the  Himalayas.  On  the  highest  tops  of  the  Pulney  mountains  and  also  high  on 
the  Neilgherries  they  are  met  with,  but  much  less  abundantly  than  on  the  plains  and  at  lower 
elevations  on  the  hills.  The  genus  Viscum  also,  abounds  equally  on  the  sea  coast  and  the  hills" 
though  from  its  species  being  fewer,  it  is  not  so  common  as  Loranthus. 

Generally  speaking  they  grow  on  nearly  all  trees  though  more  common  on  some  than 
others.  The  Mangoe  in  some  parts  of  the  country  is  a  favourite  resort,  so  also  are  some 
species  of  Acacia,  and  I  have  seen  a  Viscum  on  a  Loranthus  :  DeCandolle  excepts  lactescent 
trees,  which  may  perhaps  be  usually  the  case,  but  not  always,  as  I  have  seen  a  Loranthus  on  a 
Ficus  and  Mr.  Griffith  found  one  on  the  common  Jack  tree  {Jrtocarpus  integrifolia)  which  is 
lactescent. 

India  and  the  Malayan  Peninsula  are  said  to  produce  90  species.  That  such  may  be  the 
case  I  could  not  take  upon  myself  to  deny,  though  I  feel  considerable  doubt,  of  the  correctness 
of  the  statement,  owing  to  the  difficulty  of  determining  the  species  :  all  of  them  being  so  liable 
to  great  variations,  especially  in  their  foliage,  that  characters  taken  from  it  can  rarely  be  de- 
pended upon  if  not  confirmed  by  others  derived  from  the  inflorescence  or  fruit.  Attention  to 
this  circumstance  led  to  the  reduction  of  many  species  in  our  Prodromus.  Others,  it  is  pro- 
bable, may  be  discovered  to  replace  some  of  those  reduced,  but  perhaps  there  are  yet  many  su- 
perfluous ones,  which  will  require  to  be  struck  out  of  the  list  before  it  can  be  said  to  be  free 
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from  redundancies,  and  munh  as  we  have  curtailed  the  list  I  am  not  quite  sure  that  all  ours  are 
unexceptionable.  In  an  order  generally  so  unmanageable  and  where  dried  specimens  are  so  apt 
to  mislead,  it  is  not  to  be  wondered  at,  if  many  unteneable  ones  have  been  admitted  on  its  list 
of  species  which  will  yet  require  to  be  reduced,  and  until  this  is  done  we  can  only  make  remote 
guesses  as  to  the  numerical  proportion  they  bear  to  the  flora  of  the  country. 

Properties  and  Uses.  Much  has  been  written  on  the  efficacy  of  the  Mistletoe  in  the 
cure  of  Epelipsy,  and  other  spasmodic  and  nervous  diseases,  and  some  apparently  very  strong 
cases  in  its  favour  have  been  published,  but  in  spite  of  these  it  has  fallen, at  least  among  Eng- 
lish practitioners,  into  total  disuse,  and  no  doubt  were  it  as  satisfactory  to  publish  failures  as 
successful  cases,  there  would  be  no  want  ot  examples  of  such  to  be  found  in  the  Medical  Litera- 
ture of  the  time.  But  as  silent  neglect  seems  equally  efficaceous  in  discarding  an  inert  medi- 
cine from  practice,  that  is  the  plan  usually  pursued  in  cases  of  failure.  This  plant  having  so 
completely  failed  to  maintain  its  character  as  a  medicine,  it  is  unnecessary  to  say  more  regard- 
ing it  here. 

In  its  chemical  properties  it  is  somewhat  more  interesting  ;  the  peculiar  viscid  juice  sur- 
rounding the  seed  (whence  the  name  Viscum)  as  well  as  the  green  parts  of  the  plant  abound  in 
the  peculiar,  very  adhesive  matter  called  Bird-lime,  principally  composed  of  a  resiuous  matter 
which  in  modern  chemistry  has  received  the  name  of  f^iscin,  and  it  is  believed  may  be  obtain- 
ed from  nearly  every  species  of  the  order  by  the  usual  process  of  boiling  the  bruised  bark  for 
several  hours,  then  burying  it  in  earth  covered  with  stones  until  it  ferments  and  changes  to  a 
mucilaginous  consistency,  afterwards  pounding  it  in  a  mortar  until  it  becomes  a  paste  and  wash- 
ing it  with  river  water  to  remove  the  impurities. 

To  those  interested  in  ornithology  and  to  whom  it  may  be  desirable  to  obtain  uninjured 
specimens,  it  may  prove  useful  to  know  that  plants  abounding  with  this  substance  are  of  com- 
mon occurrence  in  this  country.    I  know  no  other  use  to  which  they  may  be  applied. 

Remarks  o\  Genera  and  Species.  Under  this  head  I  have  nothing  to  add  to  what  is 
already  published  in  our  Prodromus.  The  number  of  genera  has  since  the  publication  of  the 
4th  Vol  of  DeCandolle's  Prodromus  been  augmented  from  four  to  seven,  but  none  of  the  new 
ones  have  been  found  in  India.  In  Southern  India  two  only  have  yet  been  detected,  but  two 
species  of  a  third  which  have  been  referred  here  by  DeCandolle,  were  found  by  Dr.  Wallich  in 
Nepaul.  These,  however,  in  the  opinion  of  Dr.  Arnott  must  be  excluded  from  the  order. 
They  differ  from  most  of  the  others  in  being  terrestrial,  not  parasitic  plants,  and  in  hav- 
ing a  one-celled  ovary,  wit!)  three  ovules  attached  a  central  column  :  a  structure  in  which  they 
associate  with  Symphoremct,  which  has  a  similar  ovary  with  4  ovules  pendulous  from  the  apex 
of  a  central  column  This  structure,  combined  with  the  stamens  opposite  the  segments  of  the 
corolla,  induces  Meisner  to  refer  it  to  Mi/aineae  and  should  such  ultimately  prove  to  be  its 
true  place,  then  I  presume  Symphorema  will  also  find  a  more  suitable  station  there,  than  among 
the  Verbinaceae  where  it  is  now  doubtfully  placed,  though  I  do  not  think  either  family  the  most 
appropriate  station. 

Various  attempts  have  been  made  to  subdivide  Loranihvs  into  smaller  genera,  but  accord- 
ing to  Meisner — an  excellent  Botanist — the  proposed  genera  are  constructed  principally  on  va- 
riations of  habit,  and  witn  characters  scarcely  sufficiently  permanent  to  be  received  as  satisfac- 
tory, an  opinion  in  which  I  fully  coincide. 

So  much  space  has  already  been  devoted  to  this  article  that  I  should  have  hesitated  about 
extending  ir  by  the  introduction  of  remarks  on  species  even  had  my  materials  permitted  of  my 
doing  so,  but.  such  is  not  the  case,  the  only  decidedly  new  sptcies  I  have  added  to  my  collection 
having  already  been  published  in  table  306  of  my  Icones,  and  also  by  Sir  W.  J.  Hooker  in  his 
Icones  Selec'ae.  As  however  Dr.  Arnott's  specific  character  which  accompanies  that  plate  is 
fuller  than  mine,  I  shall  here  republish  it  in  his  own  words. 

LORAVTHUS  LAGENIFLORUS. 

Corolla  longe  tubulosa  fequaliter  5-fida,  antheris  erectis,  involucro  campanulato  magno  co- 
lorato  circa  flores  paucos  subcapitals. — Am. 
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Hab. — Malabar. — Dr.  Wight. 

Lignosus,  glaber,  parasiticus.  Folia  opposita,  petiolata,  petiolo  2-4  lineas  longo,  ovato- 
Sanceolata,  seu  elliptico-oblonga,  obtusa,  basi  rotundata,  penninervia,  crassa,  coriacea.  Pedun- 
culi  fasciculati  ad  ramos  annotinos  orti,  brevissimi,  apice  involucrum  sanguinenm  gamophyllum 
campanulatum  magnum  4-5-lobum  ferentes.  Flores  4-5  in  fundo  involucri  subsessiles.  Caly- 
cis  limbus  cupularis  membranaceus,  repando-5-dentatus.  Corolla  puberula,  tubulosa,  involu- 
crum duplo  superans,  apice  supra  medium  quinquefida,  versus  laciniarum  basin  per  sestivationem 
inflatim  annulata,  laciniis  linearibus  demum  reflexis.    Anther ce  erectae. — Am. 

This  is  perhaps  the  most  beautiful  of  the  Genus.  Its  blood-red  involucres  are  about  an 
inch  long,  and  four  to  six  lines  across. — Am. 


P.  S.  When  preparing  the  preceding  portion  of  this  article,  I  had  not  materials  at  hand 
for  furnishing  correct  analyses  of  the  flowers  of  this  family.  These  I  have  now  obtained  of  two 
genera,  Viscum  and  Loranthus  ;  (see  table  1 22,)  those  for  the  former  taken  from  V.  orientate, 
for  the  latter  from  the  p  variety  of  L.  loniceroid.es.  The  former,  however,  I  now  find  departs 
from  the  character  of  the  genus  in  having  diandrous  flowers  (not  tetrandrous),  and  an  erect, 
not  pendulous  ovule,  whence  I  presume  it  ought  to  form  the  type  of  a  new  genus.  Here  the 
anterior  and  posterior  sepals  only  bear  anthers,  they,  however,  agree  with  those  of  Viscum  in 
being  cellular.  The  principal  peculiarity  of  the  species  of  Loranthus,  here  represented,  is  the 
tubular  extension  of  the,  so  called,  calyx,  or  rim  surmounting  the  ovary,  the  true  nature  of 
which  is  still  undetermined,  being  equally  present,  though  less  developed,  in  Viscum,  but  in 
that  genus  the  perianth  is  called  calyx,  and  the  parts  sepals,  while  in  Loranthus  it  is  called 
corolla  and  petals,  both  of  which  can  scarcely  be  right.    On  this  subject,  Lindley  well  remarks : 

"It  is  customary  to  call  the  floral  envelopes  of  the  genera  of  Loranths  by  the  name  of 
sepals  in  Viscum,  and  of  petals  in  Loranthus,  because  in  the  latter  genus  we  find  a  cup-like 
expansion,  which  is  regarded  as  a  calyx.  It  seems,  however,  impossible  to  doubt  that  the  parts 
of  the  perianth  are  really  of  the  same  nature  in  both  instances,  as  is  proved  moreover  by  the 
stamens,  which  are  applied  to  their  face  in  both  cases.  Schleiden,  indeed,  calls  the  male  flower 
of  Viscum  naked,  and  supposes  it  to  consist  of  nothing  but  anthers;  but  M.  Decaisne  has  more 
correctly  shown  the  male  flowers  of  that  genus  to  consist  of  four  anthers,  grown  to  the  inner 
face  of  four  calycine  sepals.  The  rim  exterior  to  the  calyx,  which  has  given  rise  to  the  idea 
that  the  coloured  part  of  a  Loranth  is  corolla,  is  present  in  Viscum  also,  in  the  form  of  a  slight 
annular  swelling ;  and  is  in  all  probability  analogous  to  the  raised  line  terminating  the  cup,  from 
which  the  sepals  spring  in  Chryseis  or  Eschscholtzia.  In  fact  we  must  in  theory  regard  the 
flower  of  a  Loranth  to  consist  of  a  fleshy,  cup-like  expansion  of  the  end  of  a  branch,  from  the 
upper  edge  of  which  expansion  the  sepals  rise." 

These  views,  in  which  I  quite  coincide,  mainly  on  the  ground  of  the  position  of  the 
stamens  opposite  the  lobes  of  the  perianth,  show  that  this  is  not  a  truly  dichlamydeous  family, 
and  that  it  is  erroneously  placed  here.  If  the  perianth  of  Loranthus  be  a  corolla  with  the 
stamens  opposite  the  lobes,  that  structure  would  establish  an  affinity  with  Primulacece  and 
MyrsiniacecB,  not  borne  out  by  other  characters,  and  which  therefore  has  not  been  noticed  by 
systematic  writers.  But  viewed  as  a  stameniferous  calyx,  herbaceous  in  Viscum  and  petaloid 
in  Loranthus,  its  affinities  are  altered,  and  it  takes  its  place  among  a  large  group  of  orders 
coinciding  in  that  structure. 

In  addition  to  the  remark  above,  under  geographical  distribution,  that  they  are  sometimes 
found  growing  on  lactescent  plants,  I  have  since  become  acquainted  with  an  additional  instance 
in  the  case  of  my  L.  Euphorbice,  which  I  have  always  found  growing  on  the  very  milky  stems 
of  E.  tortilis,  but  never  itself  milky,  showing  its  eliminating  power :  while  on  the  other  hand, 
I  have  been  informed  that  when  growing  on  the  Nux  vomica,  they  become  poisonous,  acquiring 
the  properties  of  the  fostering  tree. 
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EXPLANATION  OF  PLATE  119. 

Loranthus  oblusatus.  tion  of  juices  from  the  cut  surface,  not  guarded  against 

1.  Flowering  branch,  natural  size.  by  the  draftsman.  The  drawing  was  not  made  under  my 

2.  A  dissected  flower,  showing  the  attachment  of  the  inspection  and  I  have  not  had  an  opportunity  of  correct- 
4  stamens.  ing  it,  if  wrong,  by  the  dissection  of  new  specimens ; — 

3.  The  ovary  with  its  attached  bracteole.  neither  could  I  at  the  time  this  plate  was  prepared,  pro- 

4.  The  ovary  cut  transversely. — This  figure  does  not,  cure  fresh  specimens  of  a  Loranthus  with  which  to  sup- 
I  fear,  accurately  represent  its  appearance,  which,  as  ply  the  illustrations  of  the  order.  The  figure  is  in  all 
here  shown,  seems  to  contain  numerous  ovules  but  which  other  respects  most  characteristic. 

is,  I  suspect,  a  mere  visual  deception,  caused  by  exuda- 

EXPLANATION  OF  SECTIONS  C.  AND  D.  OF  PLATE  122. 


C. 

Loranthus  loniceroides. 

1.  Capitulum  of  flowers,  natural  size. 

2.  Corolla  split  open. 

3.  Anther,  back  and  front  views. 

4.  Ovary  and  bracts. 

5.  Stigma. 

6.  Young  ovary,  cut  vertically. 

7.  Ovary  more  advanced,  cut  transversely,  showing 
the  central  ovule  and  six  bundles  of  vessels  in  the  pari- 
etes. 

8.  A  cluster  of  young  fruit. 

9.  One  cut  transversely. 

10.  Cut  vertically. 

11.  Embryo  in  situ. 

12.  A  detached  seed.  All  more  or  less  magnified. 
The  structure  adverted  to  under  No.  4,  of  plate  119,  is  a 
cellular  appearance  which  the  newly-cut,  full-grown  seed 
exhibits  under  a  considerable  magnifying  power,  but 
which  is  not  well  shown,  the  cells  being  much  too  large 
in  proportion  to  the  rest  of  the  figure. 


D. 

Viscum  orientale. 

1.  Portion  of  a  flowering  branch,  showing  two  cymes 
of  mixed  male  and  female  flowers. 

2.  A  female  flower  and  ovary. 

3.  Male  flower  seen  from  without. 

4.  Same  split  open,  showing  the  four  unequal  sepals, 
two  of  them  antheriferous. 

5.  Ovary  opened,  showing  the  erect  ovule  enclosed  in 
a  sac. 

6.  Cut  transversely. 

7.  A  nearly  mature  seed  cut  vertically,  showing  the 
embryo  lateral,  enclosed  in  a  copious  albumen. 

8.  A  detached  seed  surrounded  by  its  viscum. 

9.  The  same  freed  from  the  viscum. 


LXXXI  .—CORN  ACE  M . 

This  small  extra-tropical  order,  being  unknown  in  Southern  India,  I  originally  intended  to 
have  excluded  it  from  this  work.  As,  however,  there  are  several  species,  natives  of  the  Northern 
provinces  extending  all  along  the  Himalayan  range,  from  Simla  to  Silhet,  it  appears  desirable  to 
introduce  it,  which  I  now  do,  though  a  little  out  of  place,  its  proper  station,  following  DeCan- 
dolle,  being  between  Araliacece  and  Loranthacece.  Formerly  this  order  was  confounded  with 
CaprifoliacecE.  In  1824,  Kunth  (Nov.  gen.  et  sp.  plantar.  3,  75.)  separated  it  as  a  section  from 
that  family,  and  in  1830  DeCandolle  elevated  it  to  the  rank  of  an  order  in  which  he  has  been 
followed  by  all  subsequent  writers.    Lindley  thus  characterizes  the  order : 

"Trees  or  shrubs,  seldom  herbs.  Leaves  (except  in  one  species)  opposite,  entire,  or  toothed 
with  pinnate  veins.  Stipules  0.  Flowers  capitate,  umbellate  or  corymbose,  naked  or  with  an 
involure,  occasionally  by  abortion  unisexual.  Stipules  4,  superior.  Petals  4,  oblong,  broad  at 
the  base,  inserted  into  the  top  of  the  calyx,  regular,  valvate  in  aestivation.  Stamens  4,  inserted 
along  with  the  petals  and  alternate  with  them ;  anthers  ovate,  oblong,  2-celled.  Ovary  ad- 
herent, two  or  perhaps  3-celled,  crowned  with  a  disk ;  ovules  solitary,  pendulous,  anatropal : 
style  filiform :  stigma  simple.  Drupe  berried,  crowned  by  the  remains  of  the  calyx,  with  a 
2-celled  nucleus.  Seed  pendulous,  solitary.  Embryo  in  the  axis  of  fleshy  albumen,  and  as 
long ;  radicle  superior,  shorter  than  the  two  oblong  cotyledons. 

Affinities. — These  seem  somewhat  complex,  for  though  a  small  order,  it  appears  related 
to  many  others.  Of  these  Araliacese  come  perhaps  the  nearest,  but  are  abundantly  distinct  so 
far  as  this  order  is  yet  known  by  their  quinary  not  quaternary  flowers,  and  many-celled  ovaries. 
They  are  also  allied  through  the  Ivys  with  Umbelliferce.  From  the  section  Sambucece  of 
Caprifoliacese,  to  which  in  some  respects  they  nearly  approach,  they  are  separated  by  their 
polypetalous  flowers,  and  the  valvate  aestivation  of  their  corolla,  and  being,  as  in  the  former  case, 
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quaternary  not  quinary  in  the  number  of  the  parts  of  the  flower.  With  Hamamelidacece, 
another  obscure  order  in  regard  to  its  affinities,  they  coincide  in  some  important  points,  especi- 
ally in  the  number  of  cells  of  the  ovary,  the  position  of  the  ovules  and  the  structure  of  the 
seed. 

They  have  also  been  compared  with  Loranthaceae,  but  if  the  views  given  above  of  the 
affinities  of  that  order  be  correct,  this  family  can  have  no  relationship  with  them,  or  at  all  events 
it  must  be  very  remote.  Lindley  indeed  remarks,  "in  many  respects  Cornals  resemble  Loranths 
from  which  they  differ  among  other  things  in  the  stamens  being  opposite  the  sepals,''''  which  I 
presume  is  a  mere  slip  of  the  pen,  as  he  afterwards  shows  that  the  parts  of  the  flower  in 
Loranths  called  petals  are  actually  sepals,  in  which  case  the  position  of  the  stamens  is  the 
same  in  both  families,  and,  indeed,  is  their  normal  position  in  all  cases  where  the  number  of 
sepals  and  stamens  are  equal.  Upon  the  whole,  so  far  as  the  Indian  flora  is  concerned,  the 
true  place  for  this  order  is  between  Araliacece  and  Hamamelidacece,  wherever  these  may  be 
placed,  while  Loranthacea?  should  be  removed  to  be  placed  among  the  monochlamydeous  orders 
near  Santalacece. 

Geographical  Distribution.  As  already  stated,  the  species  of  this  family  are  almost 
exclusively  extra-tropical,  the  temperate  and  frigid  zones  of  Europe,  and  Asia,  and  America, 
being  their  native  countries.  Four  species  have  been  found  on  the  Himalayas,  but  as  yet  none 
on  the  more  Southern  ranges  of  mountains.    A  few  are  natives  of  Japan. 

Properties  and  Uses.  The  bark  of  some  of  the  American  species  is  esteemed  a  tonic 
and  lauded  as  affording  a  febrifuge  nearly  emulating  the  more  celebrated  Peruvian  bark  in  its 
power  of  arresting  intermittent  fever.  No  such  property  has  yet  been  discovered  in  any  of  the 
Indian  species,  which  in  their  native  countries  are  principally  held  in  repute  for  the  excellence 
of  their  timber.  In  Europe  the  fruit  of  some  of  the  species  of  Cornus  is  eat,  and  that  of  Cornus 
suiceca,  a  rather  common  plant  in  the  Highlands  of  Scotland,  is  said  to  be  a  good  tonic,  increas- 
ing the  appetite.  In  Nepaul,  Dr.  Royle  states,  the  fruit  of  Cornus  is  little  esteemed,  but  that 
that  of  Benthamea  is  eaten  on  the  Hills. 

EXPLANATION  OF  SECTIONS  A.  AND  B.  OF  PLATE  122. 

A.  B. 

Benthamea  fragifera.  Cornus  macrophylla. 

Flowering  branch,  natural  size.  1.  Portion  of  corymb. 

1.  Capitulum  of  flowers.  2.-3.  Expanded  flower,  front  and  back  views. 

2.  Same  cut  vertically,  showing  the  globose  recepticle.      4.  Anthers,  front  and  back  views. 

3.  An  unexpanded  flower-bud.  5.  Stigma. 

4.  -5.  Open  flowers ;  and  6.  Detached  petal.  6.  Ovary  cut  vertically. 

7.  Anthers,  back  and  front  views.  7.           cut  transversely. 

8.  Style  and  stigma.  All  more  or  less  magnified. 

9.  Flower  cut  vertically,  showing  the  relative  position 
of  all  its  parts. 

10.  Fruit,  immature,  cut  transversely. 

11.  Upper  and  under  surfaces  of  the  leaves. 
All  more  or  less  magnified. 


LXXXII.— CAPRIFOLIACE.E. 

This  is  a  small  order  principally  composed  of  Northern  plants,  and  for  the  most  part 
great  favourites  with  all  who  take  an  interest  in  the  more  beautiful  productions  of  the 
vegetable  kingdom.  To  this  family  belong  the  Elder,  the  Honey-suckle,  the  Lauristinus,  the 
Guelder-rose,  &c.  In  tropical  countries  they  are  of  comparatively  rare  occurrence  and  are 
then  confined  to  the  more  elevated  regions  partaking  the  reduced  temperature  of  higher 
latitudes.  Seven  species  only,  have  yet  been  detected  in  the  Indian  peninsula,  and  one  of 
these,  an  Elder,  I  consider  a  doubtful  native,  the  remaining  six  are  all  indigenous  on  the 
Neilgherries.    Only  one,  so  far  as  I  am  aware,  a  Honey-suckle,  has  yet  been  introduced  into 
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the  gardens  of  the  plains,  and  that  rarely,  as  an  ornamented  creeper :  though  it  strikes  me 
some  of  the  Viburnums,  especially  V.  acuminatum,  a  beautiful  shrub,  might  with  justice  claim 
a  place  in  the  shrubbery  of  the  plains.  They  seem  equally  deserving  of  this  distinction,  not 
merely  as  garden  ornaments,  but  on  account  of  the  early  associations  connected  with  them. 

Calyx  with  its  limb  5-  (very  rarely  4-)  lobed.  Corolla  of  one  piece,  lobed,  sometimes 
irregular;  the  divisions  alternate  with  those  of  the  calyx:  aestivation  never  valvular  (D.  C.) 
Stamens  equal  in  number  to  the  lobes  of  the  corolla  (or  sometimes  one  of  them  abortive), 
alternating  with  them,  and  inserted  towards  its  base :  filaments  subulate :  anthers  ovate, 
bilocular.  Ovarium  cohering  with  the  tube  of  the  calyx,  3-celled  (rare  4-  or  5-celled)  : 
ovules  few  in  each  cell,  pendulous :  style  one  and  exserted,  or  none  :  stigmas  as  many  as  the 
cells,  either  distinct  or  combined  into  one  capitate  stigma.  Fruit  crowned  by  the  limb  of 
the  calyx,  fleshy  or  rarely  almost  dry,  plurilocular  or  1-celled  (either  by  the  disappearance  of 
the  dissepiments  or  by  the  abortion  of  the  other  cells).  Seeds  solitary,  in  pairs,  or  several  (some 
often  abortive)  in  each  cell,  pendulous.  Embryo  straight,  in  the  centre  of  a  fleshy  albumen  : 
radicle  superior,  next  the  hilum. — Shrubs.  Leaves  opposite,  without  stipules  (or  rarely  with 
2  small  stipules  or  glands  at  the  base  of  each  petiole).  Flowers  terminal,  corymbose  or 
axillary. 

Affinities.  Nearly  all  Botanists  seem  to  agree  in  placing  this  order  next  Rubiacece, 
Endlicher  even  in  some  degree  united  them,  as  he  refers  both  families  to  his  class  Caprifolia. 
Lindley  in  some  respects  does  the  same,  as  he  places  it  between  his  Cinchonaceoe  and 
Stellacece,  two  orders  which  most  Botanists  unite  under  the  general  name  of  Rubiaceae. 
From  that  order  this  is  distinguished  by  its  exstipulate  leaves  and  usually  pendulous  ovules, 
those  of  Rubiaceae,  when  few  in  each  cell,  being  for  the  most  part  erect,  ascending  or  amphitro- 
pal.  This,  however,  is  not  constant,  but  interpetiolary  stipules  are  so  constant  in  Rubiaceae 
that  any  plant,  combining  a  superior  monopetalous  corolla,  opposite  leaves,  and  interpetiolary 
stipules,  is  at  once  referred  to  that  family,  whatever  may  be  the  structure  of  the  ovary  or 
even  its  position  in  relation  to  the  calyx,  as  Mr.  Brown  mentions  a  Rubiaceous  plant,  which 
however  I  suspect  he  now  refers  to  Loganeacece,  with  a  free  ovary.  While  on  the  other  hand, 
if  it  wanted  the  stipules,  however  exactly  it  might  correspond  in  other  respects,  it  would  be 
looked  upon  as  a  doubtful  member,  or  considered  more  justly  referable  to  Caprifoliacece, 
The  number  of  cells  of  the  ovary  is  too  inconstant  in  both  families  to  afford  good  distinctions. 
In  Caprifoliacece  they  vary  from  1  in  Viburnum  to  5  in  Leycestria,  while  2  and  4  equally 
occur,  3  however  is  the  predominant  number.  In  like  manner  in  Rubiacece  the  cells  of  the 
ovary  vary  from  two  to  five  or  more.  In  the  section  Operculariece  only  one  occurs,  which  is 
by  Botanists  on  that  account,  considered,  a  doubtful  congener.  In  both  families  the  seed  is  albu- 
menous  with  small  embryo  and  foliaceous  cotyledons.  Hence  it  would  appear  that  the  absence 
of  stipules  is  the  only  absolute  difference  between  the  two  orders.  Lindley  traces  a  relation- 
ship, which  he  thinks  would  hardly  have  been  expected,  with  Saxifragece,  through  Viburnum 
on  the  one  side  and  Hydrangea  on  the  other.  In  habit  and  inflorescence  these  two  genera 
are  almost  undistinguishable,  but  the  ovary  is  very  different,  the  former  having  it  1-celled 
with  a  single  pendulous  ovule,  while  in  the  latter  it  is  2-celled  with  numerous  ovules,  and, 
as  remarked  by  Lindley,  the  flowers  are  monopetalous  in  the  former,  polypetalous  in  the  latter. 
As  regards  the  ovary  the  relationship  is  remote,  but  in  all  other  respects  the  two  genera  are 
nearly  allied.  The  one-celled  ovary,  with  a  single  pendulous  ovule  of  Viburnum,  suggests  other 
relationships  not  hitherto  adverted  to  but  which  I  will  not  now  attempt  to  trace. 

Geographical  Distribution.  As  remarked  above  this  is  a  peculiarly  extra-tropical 
family.  The  species  are  for  the  most  part  confined  to  the  northern  parts  of  Europe  and 
America,  but  a  very  considerable  number  are  also  natives  of  the  Himalayas  which  might  have 
been  anticipated  from  the  fact  of  six  species  inhabiting  the  Neilgherries.  They  are  rare  in 
Northern  Africa.  One  genus  is  found  in  South  America  and  another  in  New  Zealand :  their 
species  are  nearly  all  confined  to  these  regions. 

Properties  and  Uses.    So  far  as  I  am  aware  nothing  is  known  under  these  heads 
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regarding  the  Indian  members  of  the  family.  The  bark  of  one  species  of  Lonicera  L. 
corymbosa  is  astringent,  and  used  in  dying  in  Chili,  but  it  is  doubted  whether  this  is  a  genuine 
species  of  the  genus  or  even  of  the  order.  The  Honey-suckles  have  been  long  held  in  high 
esteem  for  the  beauty  or  fragrance  of  their  flowers,  and  several  species  have  been  used  in 
medicine,  but  seem  now  to  have  fallen  into  disuse,  except  in  domestic  practice.  The  berries 
of  most  are  supposed  to  be  aperient.  The  Elder  has  long  been  used  in  medicine.  The  flowers 
are  considered  one  of  the  best  indigenous  sudorifics  of  Europe,  while  on  the  other  hand  the 
leaves  and  inner  bark  are  acrid  and  poisonous,  in  large  doses,  producing  violent  vomiting  and 
purging. 

These  properties  have  led  to  their  being  employed  as  a  remedy  in  dropsical  cases.  The 
berries  have  also  been  employed  in  similar  diseases,  and,  made  into  a  conserve,  are  still  to  be 
met  with  in  the  shops  under  the  name  of  Elder  Robe,  which  in  domestic  medicine  is  pre- 
scribed as  a  sudorific  and  aperient.  Elder-berry  wine  is  consumed  in  England  to  a  consider- 
able extent;  and  made  into  negus  and  drank  warm,  just  before  going  to  bed,  is  a  popular  remedy 
of  some  repute  in  cases  of  slight  colds  unaccompanied  with  feverish  symptoms. 

The  berries  of  Viburnum  are  slightly  astringent,  and  in  some  parts  of  Europe  are  employed 
for  making  gargles  and  are  administered  in  slight  bowel  complaints. 

Remarks  on  Genera  and  Species.  While  examining  the  several  genera,  with  reference 
to  this  division  of  the  subject,  I  became  aware  of  what  I  cannot  help  thinking  a  very  curious 
fact,  and  one  which,  a  priori,  I  could  not  have  anticipated,  namely,  that  European  Botanists 
do  not  seem  to  be  aware  of  the  structure  of  the  ovary  of  Virburnum.  All  refer  to  the  one- 
seeded  fruit  but  all  lead  us  to  suppose  the  ovary  is  3-celled.  DeCandolle  describes  the  fruit 
as  a  berry  one-seeded  by  abortion,  leading  of  course  to  the  presumption  that  there  is  at  least 
a  plurality  of  ovules  if  not  of  cells,  while  the  ordinal  character'  assigns  3  cells,  hence  we  may 
infer  that  he  believed  there  were  3  cells  with  one  or  more  ovules  in  each.  Lindley  seems 
to  be  partially  aware  of  the  fact  as  he  says,  "ovary  with  from  1  to  3  or  4  cells,"  but  does 
not  hint  in  what  genus  the  solitary  cell  is  found,  and  in  his  School  Botany  gives  Viburnum 
a  3-seeded  fruit.  Arnott  and  Hooker  both,  with  slight  modifications,  follow  DeCandolle,  but 
neither  alludes  to  Viburnum.  Endlicher  on  the  other  hand  goes  a  step  beyond  them,  assigning 
"ovarium  inferum  triloculare11  as  part  of  the  character  of  the  genus.  I  have  examined  the 
ovary  of  17  species,  2  European,  3  American  and  12  Indian,  all  of  which,  without  a  single 
exception,  had  a  one-celled  ovary  with  a  single,  pendulous  ovule,  and  that  in  several  instances 
long  before  the  opening  of  the  flower.  At  what  period  then  does  the  abortion  referred  to  take 
place  ?    According  to  my  experience  never,  as  there  is  never  more  than  one  ovule. 

In  Lonicera  the  number  of  cells  is  usually  three,  with  several  ovules  in  each,  and  frequently 
all  except  one  or  two  abort.  The  example  given  in  the  plate  of  a  berry  with  5  seeds  may, 
therefore,  and  not  without  justice,  be  suspected  of  error.  Such,  however,  is  not  the  case,  for 
on  examining  the  specimens  from  which  that  figure  was  taken,  I  find  four  and  five  seeds  the 
usual  number;  but  I  must  at  the  same  time  acknowledge  that  it  was  an  oversight  giving  an 
uncommon  form  as  the  type  of  the  genus,  without,  at  the  same  time,  correcting  the  erroneous 
impression  it  is  calculated  to  convey  by  giving  other  figures  of  the  normal  form.  This  error  is 
corrected  in  the  accompanying  plate,  No.  121,  giving  dissected  analyses  of  several  of  the  genera 
of  the  order  and  of  three  foi-ms  of  Lonicera. 

The  Lonicera  represented  may,  however,  be  a  new  species,  differing  from  L.  Leschenaultii 
in  the  unusual  structure  of  the  ovary  and  fruit  and  in  the  persistence  of  the  calyx,  in  which 
respect  it  approaches  Triosteum,  and  in  that  case  would  retain  the  name  of  L.  mollis,  which 
Wallich  has  already  given,  but  which,  for  want  of  sufficient  characters,  we  reduced  to  a  synonym 
of  the  other. 

The  accompanying  plates,  Nos.  120  and  121,  contain  analyses  of  four  genera,  all  appertain- 
ing to  the  Indian  Flora,  and  therefore  suitable  subjects  for  this  work. 

EXPLANATION  OF  PLATE  120. 

1.  Lonicera  Leschenaultii1}  or  L.  mollis,  flowering  4.  Transverse  section  of  a  nearly  mature  fruit — 5- 
branch,  natural  size.  celled  and  5-seeded. 

2.  Corolla  split  open,  showing  the  stamens.  The  ovary  of  several  flowers  I  have  examined  is  in- 

3.  Ovary,  style  and  stigma,  with  accompanying  bracts  variably  4-celled,  this  therefore  must  be  an  accidental 
and  bractiols.  augmentation. 

B 


72 


ILLUSTRATIONS  OF  INDIAN  BOTANY. 


EXPLANATION 

A. 

1.  Viburnum  cotinefolium,  flowering  branch,  natural 
size. 

2.  Portion  of  the  cyme  showing  the  bracts,  bractiols, 
flower-buds  and  an  expanded  flower. 

3.  Corolla  split  open. 

4.  Anthers,  back  and  front  views. 

5.  Ovary — 6.  the  same  cut  vertically  showing  the 
solitary  ovule  pendulous  from  the  apex  of  the  cell. 

7.  A  raceme  of  fruit  of  V.  Wightianum,  natural  size. 

8.  A  berry  cut  transversely,  showing  the  foliaceous 
embryo  in  the  centre  of  copious  albumen. 

9.  Berry  cut  vertically  showing  the  radicle  pointing 
to  the  apex. 

All,  with  exceptions  mentioned,  more  or  less  magnified. 
B. 

I.  Lonicera  Leschenaultii  or  mollis. 

1.  Two  flower-buds  with  bracts  and  bractiols. 

2.  Corolla  split  open. 

3.  Anthers,  back  and  front  views. 

4.  Style  and  stigma. 

5.  Ovary  cut  vertically. 

6.  An  immature  fruit  cut  transversely. 

II.  Lonicera  Leschenaultii — true. 
Same  parts  and  numbers  as  above. 


OF  PLATE  121. 

III.  Lonicera  ligustrina. 

Numbers  and  parts  of  the  flowers  still  the  same 
as  above. 

C. 

Jlbelia  triflora. 

1.  A  flower  and  flower-bud  with  their  bract. 

2.  Detached  flower,  the  corolla  split  open. 

3.  Anthers,  back  and  front  views. 

4.  Ovary  cut  vertically. 

5.  Immature  fruit  cut  transversely. 

6.  An  immature  seed,  showing  the  radicle,  pointing 
towards  the  apex. 

D. 

Leycesterea  formosa. 

1.  Detached  flower  unexpanded. 

2.  Flower  full  blown. 

3.  Corolla  split  open. 

4.  Stamens,  back  and  front  views. 

5.  Ovary,  calyx  and  bract 

6.  Ovary  cut  transversely,  and  one  cell  vertically,  to 
show  the  numerous  ovules. 

7.  A  fruit  more  advanced. 

8.  The  same  cut  transeversely. 

9.  A  detached  seed. 

Copied  from  WaUich's  Plant.  As.  rar. 


LXXXIIL— CINCHONACEJE.  Lindley. 
RubiacecB  Juss.,  D.  C,  W.  and  A.,  §c. 

This  is  a  family  of  great  extent  and,  viewed  in  relation  to  the  medicinal  and  econo- 
mical relations  of  many  of  its  members,  a  highly  interesting  one,  numbering  among  them  the 
almost  inestimable  Cinchona,  or  Peruvian  Bark,  and  the  scarcely  less  valuable  Ipecacuana. 
When  to  these  medicines  we  add  coffee,  as  an  aliment,  we  have  a  list  scarcely  equalled  in 
importance  by  any  other  family,  and  yet  these  form  but  a  small  portion  of  the  valuable  pro- 
ducts contributed  by  this  family  for  the  benefit  of  mankind.  The  number  of  its  species  is  quite 
in  proportion  to  its  utility,  though  of  course  vast  numbers  of  them  are  of  no  value,  or,  if  they 
are,  their  properties  are  still  to  be  discovered. 

In  our  Prodromus  we,  in  common  with  all  writers  on  Botany,  except  Lindley,  adopted  the 
name  Rubiacece  for  this  order.  As,  however,  it  must  be  admitted  that  in  the  adoption  of  that 
name,  in  the  first  instance,  the  celebrated  founder  of  the  natural  system  of  Botany  widely 
departed  from  his  own  rules  in  selecting  one  of  the  most  unimportant  and  least  characteristic 
genera  of  the  order  as  the  type  whence  the  whole  were  to  derive  their  family  name ;  and 
moreover  Rubia  not  being  a  genuine  member  of  the  order,  I  cannot  but  agree  with  Lindley  in 
thinking  that  the  sooner  we  set  about  correcting  the  error  the  better. 

Under  this  view  of  the  case  I  here  adopt  his  name  Cinchonacece,  Cinchona  being  cer- 
tainly the  most  important  if  not  the  most  characteristic  genus  of  the  whole  270  combined  to 
form  this  magnificent  family ;  which  may  safely  be  computed  to  embrace  considerably  above 
2500  species.  Among  these  every  form  of  vegetation  is  met  with,  from  the  lowly  annual  up 
to  the  stateliest  trees  of  the  forest. 

Character  of  the  Order.  Tube  of  the  calyx  cohering  with  the  ovarium;  the  limb 
various,  truncated  or  lobed,  consisting  of  as  many  sepals  as  petals,  rarely  with  accessory  inter- 
mediate teeth.  Petals  4-5,  rarely  3-8,  united,  inserted  upon  the  summit  of  the  tube  of  the 
calyx  :  aestivation  twisted  or  valvate.  Stamens  as  many  as  the  lobes  of  the  corolla,  alternate 
with  them  (rarely  some  of  them  suppressed) :  filaments  more  or  less  combined  with  the  tube  : 
anthers  oval,  2-celled,  turned  inwards :  pollen  elliptical.  Ovarium  adherent,  usually  2-celled, 
or  with  several  cells,  rarely  (by  abortion)  1-celled,  crowned  by  a  fleshy  often  urceolate  disk  : 
style  single,  sometimes  partly  divided :  stigmas  usually  2,  rarely  several  distinct,  or  more  or 
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less  concrete.  Fruit  a  cremocarpium,  or  capsular,  or  baccate,  or  drupaceous,  2-  or  many-celled. 
Seeds  one  or  many  in  each  cell,  in  the  former  case  attached  to  the  apex,  or  more  usually 
to  the  base  of  the  cell;  in  the  latter  to  a  central  placenta.  Albumen  horny  or  fleshy, 
copious.  Embryo  straight  or  slightly  curved,  inclosed  in  the  albumen  :  radicle  turned  to  the 
hilum  :  cotyledons  foliaceous. — Leaves  simple,  entire,  opposite  (very  rarely  verticillate)  :  stipules 
2  at  the  base  of  each  leaf,  entirely  distinct,  or  cohering  either  with  the  leaf  or  with  each 
other,  or  both  ways:  their  apex  sometimes  produced  into  bristles,  sometimes  into  foliaceous 
expansions  resembling  verticillate  leaves. 

Affinities.  A  very  cursory  perusal  of  the  above  ordinal  character  will  show  that,  as 
regards  fructification,  this  is  a  very  complex  family.  In  certain  points,  however,  there  is  much 
uniformity.  The  calyx  tube  is  adherent  to  the  ovarium :  the  petals  cohere,  forming  a  monope- 
talous  corolla  with  the  stamens,  more  or  less  perfectly,  adhering  to  the  tube  and,  invariably, 
equaling  them  in  number,  the  anthers  introrse.  So  far  a  nearly  uniform  structure  prevails. 
The  ovary  however  varies  to  a  great  extent  both  as  to  structure  and  contents. 

In  the  tribe  opercularice  it  is  1-celled  with  a  single,  erect  ovule.  In  Spermacoceos  it 
is  two-celled  with  a  single  ovule  in  each,  but  its  direction  varies,  sometimes  it  is  pendulous 
as  in  Knowia,  sometimes  attached  near  the  base  of  the  partition  and  ascending  as  in  Bigelowia 
( Borreria,  Meyers)  occasionally  it  is  attached  by  the  middle  to  the  middle  of  the  partition 
and  is  then  said  to  be  peritropal. 

In  Hedyotidece  the  ovary  is  two-celled,  usually,  with  numerous  ovules  attached  to  a 
placenta,  but  in  at  least  one  species  they  are  reduced  to  two  or  three,  all  except  one  of 
which  abort,  leaving  a  2-seeded  capsule,  as  in  Spermacoceos.  Hameliece  differ  from  Spermacocece 
in  having  a  many-celled  ovary  with  numerous  ovules  in  each,  while  they  are  themselves 
separated  from  Guetardece,  which  also  have  a  many-celled  ovary,  by  the  latter  having  few  or  ' 
solitary  ovules. 

The  Cinchoneae  have  two-celled  capsules  and  numerous  ovules,  like  Hedyotideae,  but 
their  seed  are  winged.  Gardinece  have  also  2-celled  ovaries  and  many  ovules,  except  in 
Gardenia  itself,  which  has  a  1-celled  ovarium,  and  numerous  seed  attached  to  several,  usually 
4,  parietal  placentae,  and,  as  forming  an  exception  to  the  structure  of  the  tribe,  ought  not  to 
have  been  selected  for  the  name,  implying  that  it  is  the  typical  genus. 

In  some  of  the  genera  of  this  section  the  seed  are  flattened  and  pendulous  from  the 
apex  of  the  cell  lying  over  each  other  like  tiles,  or  imbricated.  In  the  Coffeece  tribe  the  ovary 
is  2-celled  with  a  single  ovule  in  each,  but  the  direction  varies,  being  pendulous,  erect,  or 
peltate,  affording,  according  to  the  direction,  good  generic  characters.  From  this  imperfect 
enumeration  of  variations  in  the  structure  and  contents  of  the  ovarium  it  will  be  seen  that, 
beyond  its  being  adherent,  good  ordinal  characters  cannot  be  obtained  from  that  organ,  neither 
can  they  be  taken  from  the  mature  fruit,  which  is  capsular,  baccate,  drupaceous  or,  like  those 
of  UmbeMiferce,  a  cremocarp,  the  distinctive  mark  of  the  section  Pcederiece,  including  Lygo- 
dysodea,  which  genus  has,  by  some  Botanists,  been  most  improperly  separated  as  the  type  of 
a  distinct  order. 

Notwithstanding  such  diversities  of  structure  in  these  most  essential  organs — the  ovary  and 
mature  fruit — this  is  admitted  by  all  Botanists  to  be  a  "well-marked  and  strictly  limited  order." 
It  is  in  truth  a  most  natural  one,  readily  distinguished  from  all  others  by  three  easily-observed 
marks,  but  which  must  all  be  present  to  constitute  a  genuine  Cinchonacious  plant.  These  are 
an  adherent  ovarium — monopetalous  corolla — and  opposite  entire  leaves  with  intermediate 
stipules.  Caprifoliacece  have  a  monopetalous  corolla,  adherent  ovarium,  and  opposite  entire 
leaves,  but  no  stipules:  so  that  they  may  be  looked  upon  as  eoostipulate  Cinchonads.  Logani- 
acece  have  a  monopetalous  corolla,  opposite  leaves  and  stipules,  but  a  free  ovarium;  they 
therefore  are  equally  related,  being  only  separated  by  a  single  distinctive  mark,  the  free,  not 
adherent  ovarium,  hence  they,  in  like  manner,  may  be  looked  upon  as  inferior  flowered 
Cinchonads. 

This  order,  viewed  as  a  whole,  furnishes  a  striking  example  of  the  value  a  constant  charac- 
ter, even  when  solitary,  in  the  limitation  of  natural  families.  Here  we  have  a  family,  including 
not  fewer  than  2500  species,  kept  together  as  one  by  the  constant  presence  of  opposite  leaves 
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and  inter-petiolar  stipules.  Were  we  in  this  instance  constrained  to  take  our  ordinal  characters 
from  the  fructification  from  which  the  best  characters  are  for  the  most  part  obtained,  this  order 
would  require  to  be  divided  into  nearly  as  many  orders  as  it  now  contains  tribes.  The  capsular 
fruit  and  minute,  often  almost  pulverulent,  winged  seed  of  Cinchoneece,  but  for  the  opposite, 
entire  leaves  and  intermediate  stipules  common  to  both,  would  ill  associate  with  the  indehiscent, 
occasionally  hard  and  woody  fruit,  and  globose,  stony  seed  of  Gardeniece,  which  is  still  further 
distinguished  by  the  twisted  aestivation  of  the  corolla.  Neither  would  the  numerous-seeded,  two- 
celled  capsules  of  Hedyotidece  associate  with  the  solitary-seeded  cells  of  Cqffeece,  &c,  but  here 
again  the  opposite  leaves  and  inter-petiolar  stipules  supply  the  connecting  link,  and  allow  of  our 
applying  these  variations  of  the  reproductive  organs  to  the  construction  of  well-defined  and 
natural  subdivisions. 

Whether  the  fullest  advantage  has  been  taken  of  the  facilities  thus  afforded,  is  a  point  on 
which  my  comparatively  limited  acquaintance  with  the  order,  does  not  permit  me  to  decide, 
though  I  think  more  might  have  been  made  of  them.  But  still,  as  they  now  stand,  the  diffi- 
culties to  be  overcome,  in  making  out  a  genus  in  the  long  list  of  nearly  270  genera  appertaining 
to  this  family,  are  not  very  great. 

As  stated  above,  the  nearest  relations  of  this  order  are  Caprifoliacece,  on  the  one  side,  and 
Loganiaceoe  on  the  other,  each  of  which  might  almost  be  viewed  as  sub-orders,  the  former  only 
differing  in  the  absence  of  stipules,  and  the  latter  in  having  a  superior  ovary.  Lindley  considers 
it  very  nearly  allied  to  Compositce,  the  relationship  existing  between  the  two  orders  is  not  how- 
ever by  any  means  so  obvious  to  me  as  he  represents.  With  Apocynece  the  points  of  agree- 
ment are  numerous,  and  close,  the  superior  ovary  and  want  of  inter-petiolar  stipules  of  the  latter 
being  the  only  ones  that  keep  them  distinct.  The  tribe  Operculariece  is  a  curious  one,  differing 
from  the  rest  of  the  order  in  having  a  one-celled  ovary  with  a  solitary,  erect  ovule.  These 
peculiarities,  probably,  combined  with  habit,  have  induced  many  eminent  Botanists  to  view  this 
tribe  as  distinct  from  Rubiacece,  but  in  this  respect  it  simply  bears  the  same  relationship  to 
Cinchonacece  that  Viburnum  does  to  the  many-seeded  Caprifoliacece,  so  cannot  be  considered 
distinct. 

The  tribe  Stellatce  was  long  ago  removed  from  the  order  by  Lindley,  for  the  same  reasons 
that  Caprifoliacece  has  been  by  other  Botanists,  the  want  of  stipules.  The  correctness  of  this 
view  has  been  confirmed  by  that  most  accurate  observer,  the  late  Mr.  Griffith,  who  long  ago 
pointed  out  to  me,  in  the  course  of  our  correspondence,  that  they  have  no  corolla,  the  flower  of 
this  tribe  being  similar  to  that  of  Nycfagynece,  namely  a  calyx  with  a  herbaceous  tube,  em- 
bracing the  ovary,  and  an  expanded  petaloid  limb.  This  of  course  settles  the  question. 
DeCandolle  and  most  other  Botanists  consider  the  verticel  of  leaves  so  constant  in  this  tribe  as 
consisting  of  one  pair  of  true  leaves,  and  the  intermediate  ones  as  diluted,  leaf-like  stipules. 
This  position  is  met  by  Lindley  in  the  following  terms :  "To  this  verbal,  but  not  real  distinction 
there  is  this  objection  which  I  conceive  quite  fatal  to  it.  If  a  part  of  the  leaves  of  each  whorl 
of  Galium  were  stipules,  they  must  bear  a  certain  proportion  to  the  true  leaves ;  suppose  the 
whorl  to  consist  of  two  leaves,  each  will  have  two  stipules,  and  consequently  the  whole  number 
of  parts  in  each  whorl  must  be  six,  and  in  all  cases  the  number  must  be  some  power  of  three. 
But  of  the  first  forty  species  of  Galium,  in  DeCandolle's  Prodromus,  only  13  conform  to  this  rule, 
and  the  frequent  tendency  of  whorls  to  vary  from  4  to  6,  or  from  5  to  6,  or  from  6  to  8,  seems 
to  me  an  incontrovertible  proof  that  the  apparent  leaves  of  Stellatoe  are  true  leaves  and  not  a 
modification  of  stipules." 

Since  writing  the  preceding  remarks,  Dr.  Lindley's  Vegetable  Kingdom,  one  of  the  noblest 
contributions  to  Botany  of  the  present  century,  has  reached  me,  in  which,  under  the  article 
Galiaceae,  he  has  examined,  in  detail  and  I  think  with  even  more  than  his  usual  ability,  this 
question.  I  shall  therefore  here  drop  the  subject,  and  under  the  same  heading  reproduce  the 
article  in  his  own  words  as  being  much  more  to  the  point  than  any  thing  I  could  substitute  in 
their  place.  A  sub-order  might  possibly  have  served  the  purpose,  but  to  have  adopted  that 
course  would  virtually  be  breaking  down  the  whole  order  which,  as  already  shown,  is  hetero- 
geneous in  its  elements,  and  only  held  together  by  the  solitary,  but  constant  character  of  inter- 
petiolary  stipules. 
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Geographical  Distribution.  The  true  Cinchonacece  constitute  a  peculiarly  tropical 
assemblage  of  plants,  being  almost  exclusively  confined  to  the  tropics  or  the  warmer  regions  on 
either  side.  Within  these  limits  the  species  so  abound,  that  it  is  estimated  they  amount  to  about 
l-30th  of  the  flowering  plants,  a  calculation  which  I  think  will  be  found  very  near  the  truth,  and 
which,  as  applied  to  the  Indian  Peninsula,  will  raise  the  estimated  flora  to  about  5000  species, 
as  there  are  154  named  in  our  Prodromus,  and  my  present  collection  exceeds  that  number  by 
more  than  15  species,  which  would  be  required  to  make  good  the  calculation.  In  Europe  no 
true  Cinchonaceous  plant  is  indigenous,  their  place  being  occupied  by  the  Stellatoe,  of  which  the 
European  flora  includes  about  100  species. 

In  the  tropics  and  warmer  regions  on  either  side,  they  are  met  with  in  all  countries,  but  are, 
as  compared  with  Asia  and  America,  rare  in  Africa.  In  India,  species  extend  as  far  north  as  the 
30th  or  31st  degree  of  latitude,  and  there,  we  are  informed  by  Dr.  Royle,  a  few  of  the  herbaseous 
forms  are  met  with  during  the  moisture  of  the  rainy  season  at  an  elevation  of  6000  or  7000  feet, 
an  elevation  which,  as  regards  temperature,  must  furnish  a  climate  cooler  than  the  south  of 
Europe  in  the  36°  of  latitude,  a  circumstance  showing,  that,  however  much  temperature  may  and 
does  affect  the  distribution  of  plants  on  the  surface  of  the  globe,  climate  also  has  much  to 
do  with  it.  The  following  extract  from  my  Neilgherry  Plants,  recently  published,  may  not  be 
uninteresting  to  some  of  the  readers  of  this  work. 

"The  predilections  of  this  family  as  regards  temperature,  are  decidedly  tropical,  or  sub- 
tropical, not  a  single  species,  excluding  Stellatce,  being,  so  far  as  I  am  aware,  indigenous  even  in 
the  South  of  Europe,  while  within  the  tropics  they  are  estimated  to  constitute  l-30th  of  the 
flowering  plants.  At  this  rate,  and  assuming  that  on  the  higher  ranges  of  these  hills  there  are 
1000  species  of  flowering  plants  which,  including  grasses  and  rushes  I  dare  say  is  near  the  truth; 
then  there  should  be  33  species  of  Rubiaceous  plants.  This  may  be  somewhat  beyond  the  truth, 
but  I  rather  think,  including  Stellata?,  it  is  under  the  actual  number  now  in  my  herbarium,  which 
however  I  have  not  counted.  Assuming  that  these  two  estimates  are  each  approximations  to  the 
truth,  they  go  far  to  show  that  the  climate  of  the  hills  partake  more  of  the  tropical  character 
than  some  of  the  examples  previously  adduced  would  lead  us  to  expect,  and  that  although  an 
immense  improvement  on  that  of  the  plains,  we  must  still  view  it  as  very  inferior  to  even  the 
South  of  Europe,  as  a  temperate  climate,  unless  it  can  be  shown  that  the  temperature  is  modified 
in  its  effects  on  the  constitution  by  our  very  rarified  atmosphere,  requiring  a  greater  volume  of 
air,  by  probably  nearly  \,  to  be  respired  to  yield  the  same  quantity  of  oxygen  to  the  circulation, 
that  would  be  obtained  in  a  similar  temperature  on  the  level  of  the  sea.  This  is  not  the  place  to 
consider  what  effect  this  difference  may  have  in  modifying  health  and  disease,  though  it  seems 
quite  in  place  to  direct  attention  to  the  circumstance  in  connection  with  facts  deduced  from  a 
consideration  of  the  natural  products  of  the  region.11 

The  subject  here  adverted  to  is  one  which  I  am  of  opinion  has  not  received  the  attention,  in 
a  purely  medical  point  of  view,  it  seems  to  merit,  which  is  my  reason  for  alluding  to  it  here 
in  a  work  professedly  in  a  great  measure  medical,  and  which  is  in  the  hands  of  so  many  of  the 
profession. 

DeCandolle  has  distributed  about  1600  species  described  in  his  Prodromus  under  13  tribes. 
Species  referable  to  10  of  these  appertain  to  the  Flora  of  India  and  the  Eastern  Islands,  a  fact 
showing  both  the  richness  of  our  flora  in  this  family,  and  its  marked  tropical  tendency.  I  have 
not  ascertained  the  relative  proportion  which  the  Indian  ones  bear  to  those  of  the  rest  of  the 
world,  but  I  presume  it  is  at  least  equal  to  that  of  America,  and  greatly  in  excess  of  what  has 
been  found  elsewhere.  From  these  facts,  combined  with  the  similarity  of  climate  in  which  the 
Cinchonas  of  America  is  found  as  compared  with  many  of  the  Alpine  climates  of  India,  Dr. 
Royle  suggests  the  propriety  of  attempting  their  introduction  into  India.  The  proposal  seems 
feasible  enough,  and,  considering  the  vast  quantities  of  Bark  and  Quinine  annually  consumed  in 
India,  it  seems  well  deserving  of  a  trial  and,  if  successful,  would  unquestionably  be  conferring  a 
vast  boon  on  India,  as  none  of  our  native  products,  so  far  as  yet  known,  can  be  considered  a  sub- 
stitute.   Many  plants  have  been  tried  as  substitutes,  but  hitherto  with  very  indifferent  success. 

Properties  and  Uses.  It  has  been  remarked  above  that  this,  in  its  economical  relations, 
is  a  most  important  family.  To  it  we  are  indebted  for  the  justly-famed  Peruvian  Bark. 
Bitterness  and  astringency  are  properties  very  extensively  met  with  in  this  family,  more  or 
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less  combined  with  an  aromatic.  It  was  long  supposed  that  the  febrifugal  powers  of  the 
different  kinds  of  Peruvian  Bark  were  owing  to  the  combination  of  these  qualities,  and  it  was 
not  until  chemists  detected  the  existence  of  two  alkaloids,  Cinchonine  and  Quinine,  both  of 
which,  but  especially  the  last,  was  soon  ascertained  to  possess  febrifugal  powers  far  beyond 
the  material  from  which  it  was  extracted,  though  separated  from  all  vegetable  matters  with 
which  it  was  originally  in  combination ;  showing  beyond  dispute  that  these  barks  were  indebted 
to  this  single  ingredient  for  their  power  of  arresting  the  progress  of  fever  and  removing  the 
peculiar  and  inexplicable  tendency,  long  observed  in  the  human  constitution,  to  periodical 
returns  of  certain  forms  of  disease.  The  laws  which  govern  this  tendency  to  periodical  renewal 
of  certain  abnormal  actions  are  still  undiscovered,  but  extensive  experience  has  proved  that  they 
are  more  safely  and  effectually  controlled  by  the  salts  of  Cinchona  than  by  any  other  known 
agent.  Much  has  been  written  on  the  species  of  Cinchona,  that  yield  the  different  kinds  of  bark 
from  which  these  salts  are  obtained,  but  I  believe  the  most  recent  and  best  exposition  is  to  be 
found  in  Lindley's  Flora  Medica,  which  in  a  brief  space  puts  us  in  possession  of  an  excellent 
summary  of  all  that  is  yet  known  on  the  subject.  It  would  of  course  be  a  waste  of  space  for 
me  to  go  into  the  subject  in  a  work  on  Indian  Botany,  a  country  in  which  not  one  genuine 
species  of  Cinchona  is  found.  All  the  indigenous  trees  that  have  been  so  named  are  generically 
distinct ;  our  nearest  allies  being  Hymenodictyon  and  Luculia,  both  of  which  were  formerly 
considered  Cinchonus.  The  inner  bark  of  one  species  of  Hymenodictyon,  H.  e.vcelsum,  possesses 
the  bitterness  and  astringency  of  the  Peruvian  Bark,  but  I  am  not  aware  of  its  having  been  used 
as  a  substitute.  An  Eastern  tree,  Uncaria  gambier,  yields  a  very  astringent  extract,  resembling 
Catichu,  and  supposed  to  be  occasionally  exported  to  Europe  as  such.  Ipecacuana  is  another  of 
the  products  of  this  family  and,  as  a  medicinal  agent,  certainly  ranks  next  Cinchona  as  affording 
a  most  valuable  medicine  peculiarly  well  adapted  for  the  treatment  of  chronic  bowel  complaints, 
when  administered  in  large  doses.  In  some  forms  of  diarrhaea  it  seems  to  lose  its  emetic 
qualities  and  requires,  to  produce  a  marked  effect  on  the  disease,  to  be  administered  in  doses  of 
from  15  to  20,  or  even  30  grains,  and  these  repeated  at  comparatively  short  intervals.  Such 
cases  are  however  of  rare  occurrence,  except  among  convicts  in  jails,  where  confinement  and  the 
depressing  passions,  acting  on  a  depraved  constitution,  give  rise  to  the  most  fatal  forms  of  in- 
testinal disease.  In  the  more  usual  and  milder  forms  of  diarrhaea  and  dysentery,  small  and 
frequently-repeated  doses  in  various  combinations  with  opium  and  mercury,  are  found  more 
suitable. 

Of  the  Indian  species  of  the  family,  one  or  two  are  reported  to  possess  somewhat  similar 
properties,  as  for  example  the  Randia  dumetorum,  but  nothing  certain  is  known  regarding  them. 
The  plant  supposed  to  supply  the  Mungoose  with  its  antidote  against  the  bite  of  the  snake,  is  a 
member  of  this  family,  and  has  been  called  from  the  circumstance  Opiorhiza  Mungos  (Mungoose 
snake  root).  It  is  a  native  of  both  the  Continent  and  Islands,  but  is  by  no  means  common  in 
India.  The  root  is  intensely  bitter,  more  so  even  than  Gentian.  Ainslie  alludes  to  a  tree  under 
that  name,  the  leaves  and  bark  of  which,  he  says,  are  made  into  a  decoction  by  the  Cingalese  and 
administered  in  cases  of  snake-bite.  If  he  is  correct  in  calling  it  a  tree,  it  cannot  be  the  plant 
so  called  by  Botanists,  which  is  a  small  shrub,  or  rather  an  annual  with  a  perennial  root,  Avhich 
seems  to  die  down  to  near  the  root  after  ripening  its  seeds.  There  are  many  species  of  the 
genus  greatly  resembling  each  other,  but  all,  so  far  as  I  have  seen,  small  suffruticose  plants.  It 
is  common  in  Malabar  during  the  rainy  season,  but  rare  on  the  Coromandel  side  of  the  hills, 
except  where  exposed  to  the  Southwest  monsoon.    In  the  woods  of  Courtallum  it  is  frequent.? 

As  aliments  a  few  species  are  in  use.  Among  these  Coffee  occupies  the  first  place,  and  its 
culture  is  now,  most  deservedly,  engaging  much  attention  in  this  country  as  an  article  of  com- 
merce. According  to  Roxburgh  the  leaves  of  Canthium  parviflorum,  a  common  thorny  shrub, 
are  largely  consumed  by  the  natives  in  their  curries.  I  am  not  otherwise  aware  of  the  fact. 
The  pulp  enclosing  the  seed,  he  also  informs  us,  is  eaten  by  the  natives.  This  I  can  readily 
believe,  but  to  the  European  taste,  it  is  not  very  palatable.  The  fruit  of  another  plant  of  the 
family  Vanguria  edulis,  a  Bengal  plant,  is  also  eaten  by  the  natives.  This  tree  I  have  never 
seen  growing. 

In  the  arts  several  species  are  employed.  The  roots  of  Hedyotis  vmbellata,  Rubia  munjista 
and  of  Morinda  tinctoria,  all  yield  a  red  dye ;  that  of  the  first,  when  well  managed,  one  of 
remarkable  brightness  and  durability.    Madura  is  famous  for  its  turbands  so  dyed.    The  plant  is 
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very  common  every  where,  but  it  is  only  in  the  sandy  soils  near  the  sea  coast,  where  the  roots 
penetrate  to  a  great  depth,  that  it  is  either  dug  or  cultivated.  In  some  districts  it  is  largely  cul- 
tivated, but  does  not,  I  believe,  generally  yield  a  profitable  crop.  In  Tanjore,  the  Morinda  is 
also  cultivated  for  the  sake  of  its  roots,  but  I  believe  only  to  a  small  extent,  as  the  colour  it 
yields  is  a  dull,  brownish  red.  Nauclea  cordifolia  attains  a  large  size,  and  affords  a  close-grained 
timber,  but  of  inferior  quality.  It  is  of  a  yellowish  colour,  and  in  the  Paulghaut  jungles  is, 
with  reference  to  that  peculiarity,  called  Mungie  cadumbee.  Two  species  of  Hymenodictyon  are 
natives  of  these  jungles:  one  of  them  attains  a  large  size,  furnishing  the  timber  known  in  this 
part  of  India,  under  the  name  of  Bastard  Cedar,  and  is  a  good  deal  used  by  the  Cabinet  makers 
of  Paulghaut.  It  is  soft,  easily  worked,  of  a  redish  mahogany  colour,  but  wants  the  close  grain 
of  that  wood.  It  is  the  H.  excelsum  of  our  Prodromus,  but  not  of  Roxburgh.  In  my  Icones, 
I  have  published  a  figure  of  it  under  the  name  of  H.  obovatum,  but  have  since  discovered  that  it 
is  not  that  species,  and  have  now  called  it  H.  utile,  with  reference  to  the  purposes  to  which  it  is 
applied.  According  to  Roxburgh,  the  wood  of  H.  ewcelsum  "is  firm,  close-grained,  of  a  pale 
mahogany  colour,  and  very  useful  for  many  purposes."  This  description  is  in  all  respects  appli- 
cable to  my  H.  utile,  except  that  it  is  light  and  not  very  close-grained,  and  has  so  strong  a 
hygrometric  tendency  as  considerably  to  impair  its  usefulness  for  some  purposes. 

Remarks  on  Genera  and  Species.  Under  this  head  I  have  on  some  former  occasions 
expressed  my  belief  that  reduction  of  the  number  of  genera  is  wanted,  and  suggested  that  in 
some  instances  this  might  be  effected  through  the  exclusion  of  non-essential  points  from  our 
generic  characters,  by  which  they  are  often  extended,  especially  in  small  genera,  to  a  most  per- 
plexing length,  while  at  the  same  time  their  precision  is  lessened.  The  order  under  considera- 
tion has  not  escaped  the  prevailing  fashion,  and  many  of  the  genera  seem  such  as  might  be  dis- 
pensed with.  M.  Ach.  Richard,  in  his  excellent  "Memoire  sur  les  Rubiaces,"  states  it  as  his 
opinion,  that  in  the  present  state  of  Botany  reductions  in  the  number  of  genera  and  families 
are  more  wanted  than  additions,  on  the  ground  that  many  genera  are  often  founded  on  modifica- 
tions so  slight,  that  they  readily  pass  into  each  other  and  are  consequently  altogether  artificial. 

It  is  to  be  wished  that  such  sentiments  were  more  prevalent  among  Botanists,  as  they  might 
tend  to  bring  about  a  reform  by  inducing  them  to  study  orders  more  carefully  and  extensively 
before  constituting  new  genera.  These  should  be  based  on  a  thorough  knowledge,  not  only  of 
the  structure  of  the  plant  in  hand,  but  of  all  its  nearest  allies,  lest  perchance  we  should  have  a 
mere  variety  in  place  of  a  species  under  examination.  Accidents  of  this  kind  cannot  be  always 
avoided,  but  as  all  Botanists  are  aware  of  the  tendency  of  plants  to  vary  in  their  forms,  it  be- 
hoves them  to  be  so  much  the  more  cautious. 

There  is  an  anecdote  told  of  the  late  eminent  and,  justly,  much  esteemed  Botanist,  Sir  J. 
E.  Smith,  having  discovered,  to  his  infinite  chagrin,  that  he  had  constituted  three  genera  out  of 
two  species.  It  is  not  difficult  to  understand  how  such  things  may  happen,  should  we  chance  to 
be  describing  plants  belonging  to  an  order  with  which  we  are  imperfectly  acquainted,  or  in  which 
we  have  unfortunately  assigned  too  high  a  value  as  regards  constancy  to  parts  liable  to  variation, 
or  have  attached  undue  importance  to  unessential  ones  which  have  been  introduced  into  the 
generic  character. 

There  is  scarcely  a  page  in  Endlicher's  Genera  Plantarum  (at  least  among  the  Dicotyledon- 
ous orders),  that  does  not  furnish  examples  of  the  introduction  of  unessential  points  of  character 
liable  to  mislead  in  that  way.  Let  us  take  one.  Hamelia  is  thus  defined  :  "Calyx  tubo  ovali, 
cum  ovario  connato,  limbo  supero,  brevi  quinquelobo,  lobis  erectis  acutis.  Corolla  supera  tubu- 
losa,  tubo  subpentagono,  fauce  nuda,  limbi  breveter  quinquelobi,  lobis  sequalibus  vix  patentibus," 
&c.  Are  we  to  infer  from  this  that,  if  another  species,  agreeing  in  other  really  essential  points, 
were  discovered  having  the  lobes  of  the  calyx  reflexed  and  acute,  it  must  be  excluded  from 
this  genus,  or  must  every  species  of  Hamelia  have  a  5-angled  corolla,  a  naked  throat,  a  short,  5- 
lobed  limb,  with  the  lobes  scarcely  expanding  ?  If  such  must  be  the  case,  is  seems  probable 
enough  that,  small  as  the  genus  is,  10  species,  some  of  these  must  be  excluded.  If  these  char- 
acters are  not  to  be  taken  in  this  strict  sense,  then  for  what  purpose  are  they  introduced  into 
the  body  of  the  generic  definition,  rather  than  into  the  natural  character  at  the  end  where 
greater  latitude  is  allowed.  Their  being  so  introduced  must  have  a  tendency  to  mislead  as  more 
importance  is  thereby  attached  to  them  than  they  merit. 
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So  long  as  this  fashion  continues  in  Botany,  and  to  my  mind  it  merits  no  better  name,  onr 
genera  must  go  on  increasing,  until  almost  every  other  species  becomes  the  type  of  a  genus,  as  it 
seems  scarcely  possible  to  find  half  a  dozen  species,  even  in  large  genera,  agreeing  in  so  many 
minute  and  unessential  points,  though  dozens  may  associate  in  all  others  of  really  generic  value. 
This  position  seems  to  derive  some  support  from  the  fact,  that  the  first  120  genera  of  Rubiaceae, 
in  DeCandolle's  Prodromus,  give  an  average  of  about  6'^  species  to  each;  while  the  same  number 
of  genera  of  Compositae,  give  nearly  12,  though  that  order,  also,  has  been  abundantly  split  into 
small  genera.  That  fewer  would  suffice  I  do  not  venture  to  assert,  but,  tried  by  this  standard,  it 
certainly  seems  that  the  number  of  genera  is  large  in  proportion  to  the  species.  On  this  subject 
Richard  remarks,  that  "very  often  a  genus  is  established,  because  a  species  under  examination 
presents  some  modification  not  found  in  another,  or  which  had  been  overlooked  by  the  author 
who  first  traced  the  generic  character,  an  event  which  must  almost  unavoidably  happen  in  all 
cases  where  there  are  but  a  small  number  of  species  in  a  genus  or  genera  in  a  family  to  study." 
Carefully  studied  characters,  excluding  all  mere  specific  distinctions,  or  at  least  only  introducing 
them  into  the  natural  character,  will  go  far  towards  remedying  this  evil,  which  is  gradually  as- 
suming so  serious  a  form,  that  it  is  to  be  feared  a  re-action  will  take  place  and  lead  us  into  the 
opposite  extreme. 

Richard  further  observes,  that  had  such  been  his  object,  he  could  easily  have  acquired 
brilliant  eclat  by  constructing  a  number  of  new  genera,  but  that  he  preferred  modifying  and 
extending  the  characters  of  old  ones,  so  as  to  make  them  admit  species  presenting  only  slight 
modifications ;  thus  voluntarily  depriving  himself  of  the  renown  to  which  authors  of  Monographs 
generally  attach  much  importance.  For  such  a  sacrifice  on  his  part  we  ought  to  feel  thankful, 
as  such  is  the  foundation  on  which  a  perfect  natural  system  must  ultimately  be  raised. 

To  facilitate  the  investigation  of  plants  of  this  order,  I  have  copied,  with  some  slight  modi- 
fications, from  DeCandolle's  Prodromus,  a  conspectus  of  the  tribes  and  sub-tribes  under  which 
he  has  arranged  the  genera,  so  far  as  it  is  applicable  to  the  Indian  Flora.  The  tribes  are 
illustrated  in  the  accompanying  plates,  and  several  of  the  sub-tribes  are  also  of  course  represent- 
ed by  the  same  figures.  Some  of  the  analyses,  I  now  regret  to  find,  are  not  so  perfect  as  I  could 
wish,  owing  to  pressure  of  other  occupations,  at  the  time  they  were  sent  to  the  press,  preventing 
my  re-examining  the  labours  of  the  draftsman,  in  whose  skill  I  find  I  have  occasionally  reposed 
too  much  confidence. 


§  1.  Ovary  2-6-celled,  cells  many-seeded. 

A.  Ovary  2-celled,  fruit  capsular,  seed  winged. 

a.  Flowers  capitate,  sessile  on  the  globular  receptacle. 

b.  Flowers  racemose  or  spicate,  pedicelled. 

B.  Ovary  2-  or  rarely  1-celled,  with  parietal  placentae,  fruit  indehiscent,  seed  not 

winged. 

a.  Flowers  and  fruit  sessile,  densely  capitate,  ovary  2-celled. 

b.  Flowers  distinct,  not  capitate,  ovary  2-celled. 

c.  Flowers  distinct,  ovary  1-celled,  placenta?  parietal. 

C.  Ovary  2-celled,  fruit  capsular,  dehiscent,  seed  not  winged. 

a.  Stipules  solitary,  or  2  on  each  side,  neither  sheathing  nor  bristle-toothed. 

b.  Stipules  sheathing  at  the  base,  bristle-toothed. 

D.  Fruit  baccate,  many-celled. 

E.  Fruit  drupaceous,  nuts  several,  many-seeded. 

§  2.  Ovary  2-  or  several-celled,  cells  one,  or  rarely  2-seeded. 

A.  Ovary  2-10-celled,  cells  1-seeded,  fruit  drupaceous. 

a.  Flowers  and  fruit  sessile,  congested  into  a  dense  capitulum. 

b.  Flowers  distinct,  more  or  less  pedicelled. 

B.  Ovary  2-celled,  fruit  indehiscent,  scarcely  fleshy,  splitting  into  two  carpels,  carpels 

flattened  on  the  back,  pendulous  from  a  filiform  axis,  (cremocarps). 

C.  Ovary  2-celled,  fruit  baccate,  convex  on  the  back,  more  or  less  furrowed  on  the 

inner  surface. 

a.  Flowers  distinct,  pedicelled,  or  rarely  capitate. 

b.  Flowers  aggregate,  capitate,  bractiated.    (I  have  a  species  of  Pavetta  referable 
to  this  section.) 


Cinchonaces:, 

Nauclea?. 

Cinchoneas. 

GARDENIACE.E. 

Sarcocphalea?. 

Randieas. 

Gardenieae. 

HedvotidEjE. 

Rondeletieae. 

Hedyoteae. 

HaMELIEjE. 
ISERTIE^:. 

GuETTARDACEjE. 

Morindeae. 

Guettardeae. 

P.<EDERIEiE. 

Coffeace^:. 
Cofleeas. 

Cephalidea?, 
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D.  Ovary  2-4-celled ;  fruit  2-4  nuts  (pyrens);  stigma  bilamellate.  Sperm  acocEjE. 

a.  Flowers  and  fruit  sessile,  densely  aggregated  on  a  globular  receptacle.  Cephalantheae. 

b.  Flowers  not  sessile,  on  a  globular  receptacle,  fruit  dry,  2-4-partible.  Euspermacoceae. 
e.  Fruit  somewhat  fleshy,  not  partible.  PutorieaB. 

§  3.  Ovary  1-celled,  with  a  single  ovule. 

A.  Fruit  adhering,  laterally  capitulate,  afterwards  dehiscing,  2-valved.  Opercularieae. 

B.  Fruit  dry,  indehiscent  (winged  with  the  persistent  lobes  of  the  calyx).  Jackiaceae. 

N.  B.  Opercularieas  have  not,  so  far  as  I  am  aware,  been  found  in  any  part  of  India,  and  Jackia  has 
only  been  found  in  the  Eastern  Islands,  they  are  therefore  introduced  merely  as  examples  of  the  3d  section. 

The  Flora  of  India  and  the  neighbouring  Islands  furnishes  representatives  of  all  these 
divisions  and  sub-divisions,  except  Cephalidece  and  Opercularieae.  Stellatae,  for  the  reasons  given 
above,  I  have  excluded.  They  are,  however,  easily  known  by  their  verticelled  leaves,  bi-partible 
fruit  and  capitate  stigmas.  Hamelieae  is  scarcely  known  in  the  Continental  Flora,  I  have  how- 
ever one  species  forming  the  type  of  a  new  genus.  (This  I  have  dedicated  to  Mr.  Law,  of  the 
Bombay  Civil  Service,  an  honour  well  merited,  by  his  assiduity  in  investigating  the  Flora  of  that 
portion  of  India,  amidst  the  interruptions  unavoidably  incident  to  one  in  his  situation.)  Two 
or  three  species  of  Aooanthus  are  natives  of  Ceylon,  and  several  others  of  Malacca,  where 
Urophyllum  is  also  indigenous.  Pcederiece  are  rare  in  India,  but  Pcederia  fcetida  is  occasionally 
met  with  in  gardens  in  the  South  of  India,  and  is  a  native  of  Bengal.  From  Assam  I  have 
specimens  of  a  species  Lygodysodea,  a  genus  first  discovered  in  South  America. 

Of  the  genera  described  in  our  Prodromus,  I  suspect  two,  Griffithia  and  Grumilea, 
must  ultimately  be  reduced;  and  our  Santia  I  have  already  (Calcutta  Journal  of  Nat.  History) 
referred  to  Lasianthus.  Jack.  Mephitidia,  D.  C,  Griffithia,  it  now  appears  to  me,  can  scarcely 
be  kept  distinct  from  Randia,  the  points  of  separation  between  these  genera  appearing  of  speci- 
fic or  possibly  sectional,  rather  than  generic  value.  As,  however,  it  has  been  adopted  by  all 
subsequent  writers,  it  is  not  my  intention  to  disturb  their  decision.  With  regard  to  Grumilea, 
it  appears  that,  in  a  practical  point  of  view,  the  distinction  between  it  and  Psychotria  is  of 
very  secondary  value,  whatever  it  may  be  in  a  physiological,  not  being  supported  by  habit 
or  any  available  difference  by  which  a  herbarium  specimen,  not  provided  with  ripe  fruit, 
can  be  distinguished.  The  only  difference  between  the  two  genera  is,  Grumelia  having 
ruminated  albumen  while  Psychotria  has  plain.  If  both  genera  are  to  be  maintained,  I 
suspect  many  of  the  present  species  of  Psychotria  will,  in  course  of  time,  change  their 
name,  at  least  several  of  those  in  my  Herbarium  were,  in  the  course  of  a  recent  ex- 
amination, so  transferred,  though,  judging  from  general  appearances  and  characters,  I  should 
never  have  suspected  them  to  be  Grumelias,  and,  but  for  the  circumstance  of  my  specimens 
being  furnished  with  seed  sufficiently  mature  to  enable  me  to  determine  the  point  by 
dissection,  could  not  have  discovered  that  they  were  so. 

In  the  accompanying  plates,  five  of  the  above  Tribes  have  been  illustrated,  not  quite 
so  neatly  as  I  could  have  wished,  a  defect  originating  in  the  then  deficient  skill  of  the 
workmen  employed,  but  which  subsequent  practice  has  done  much  to  remedy.  I  therefore 
trust  that,  for  the  future,  the  plates  will  be  better  calculated  to  please  the  eye,  as  well 
as  more  instructive,  by  their  more  comprehensive  analyses. 

Since  1841,  when  the  preceding  part  was  published,  many  additions  have  been  made 
to  the  Order,  most  of  which  are  published  in  my  Icones,  to  which  I  beg  leave  to  refer 
for  both  figures  and  characters. 

EXPLANATION  OF  PLATE  123. 

1.  Nauclea  parviflora.  8.  Mature  fruit  cut  transversely. 

Flowering  branch,  natural  size.  9.  Detached  capsule,  showing  its  mode  of  dehiscence 

2.  Detached  flower.  from  the  base. 

3.  Corolla  split  open.  10.  Capsule  cut  vertically. 

4.  Anthers,  back  and  front.  11.  Seed  as  seen  after  the  separation  of  the  capsule. 

5.  Ovary  and  calyx,  with  the  style  and  stigma.  12.  Detached  seed. 

6.  Ovary  cut  transversely  (not  good).  All  more  or  less  magnified. 


7.  Mature  fruit  detached. 
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EXPLANATION  OF  PLATE  124. 


1.  Mussmnda  frondosa. 
Flowering  branch,  natural  size. 

2.  Detached  corolla  split  open. 

3.  Ovary,  style,  and  stigma,  with  the  calyx  partially 
removed. 

4.  Anthers,  back  and  front. 


5.  Ovary  cut  vertically. 

6.   cut  transversely. 

7.  An  immature  fruit. 

8.   cut  transversely. 

9.  Detached  seed. 

All  more  or  less  magnified. 


EXPLANATION  OF  PLATE  125. 

1.  Hedyotis  Leschenaidlii.  7.  Capsule,  natural  size. 
Flowering  branch,  natural  size.                               8.   magnified. 

2.  Corrolla  split  open.  9.   cut  vertically. 

3.  Ovary,  style,  and  stigma.  10.  A  detached  seed. 

4.  Anthers,  back  and  front.  11.  A  detached  stipule. 

5.  Ovary  cut  vertically;  and  6.  transversely,  but  in 
both  cases  the  ovules  badly  represented,  as  if  there 
were  only  one,  in  place  of  many. 


EXPLANATION  OF  PLATE  126. 

1.  Morinda  bracteata.  6.  Full-grown  fruit,  cut  transversely. 
Flowering  branch,  natural  size.  7.  Detached  seed. 

2.  Corolla  split  open,  throat  hairy.  8.  Cut  transversely ;  and  9.  vertically,  showing  the 

3.  Anthers,  back  and  front.  embryo  in  situ. 

4.  Ovary,  style,  and  stigma.  10.  Embryo  detached. 

5.   cut  transversely.  All  more  or  less  magnified. 


EXPLANATION  OF  PLATE  127. 

1.  Psychotria  ambigua.  7.  A  mature  berry. 
Flowering  branch,  natural  size.                               8.   cut  transversely. 

2.  Corolla  split  open.  9.  Detached  seed. 

3.  Anthers,  back  and  front  views.  10.  One  seen  from  within. 

4.  Ovary,  style,  and  stigma.  11.   cut  transversely. 

5.  cut  vertically.  All  more  or  less  magnified. 

6.   transversely. 

EXPLANATION  OF  PLATE  128. 


1.  Knoxia  corymbosa.   Natural  size. 

2.  Corolla  split  open. 

3.  Stamens,  back  and  front. 

4.  Ovary,  style,  and  stigma. 

5.   cut  vertically. 

6.   transversely. 


7.  A  mature  capsule. 

8.   cut  transversely. 

9.  Seed  and  capsule  cut  vertically. 

10.  Detached  seed  cut  vertically,  showing  the  embryo 
in  situ. 

11.  Embryo  detached.   All  more  or  less  magnified. 


LXXXIV. — GALIACEiE.  Stellates. 

Diagnosis. — Cinchonal  Eocogens,  with  epipetalous  stamens,  straight  anthers,  bursting 
longitudinally,  didymous  fruit,  and  verticillate  leaves  without  stipules. 

Herbaceous  plants,  with  whorled  leaves,  destitute  of  stipules,  and  angular  stems. 
Flowers  minute.  Calyx  superior,  obsolete,  or  4-5-  or  6-lobed.  Corolla  monopetalous, 
valvate,  rotate,  or  tubular,  regular,  inserted  into  the  calyx;  the  number  of  its  divisions 
equal  to  those  of  the  calyx.  Stamens  equal  in  number  to  the  lobes  of  the  corolla,  and 
alternate  with  them.  Ovary  peltate  or  2-celled ;  ovules  solitary,  erect ;  styles  2 ;  stigma 
simple.  Fruit  a  didymous,  indehiscent  pericarp,  with  2  cells  and  2  seeds.  Seeds  erect  or 
peltate,  solitary ;  embryo  in  the  axis  of  horny  albumen ;  radicle  inferior  ;  cotyledons  leafy. 

There  can  be  little  doubt  that  the  inconspicuous  weeds  of  which  this  Order  is  com- 
posed, have  as  strong  a  claim  to  be  separated  from  Cinchonads,  as  that  Order  from  Capri- 
foils.  It  is  true  that  no  very  positive  characters  are  to  be  obtained  from  the  fructification, 
but  the  want  is  abundantly  supplied  by  the  square  stems  and  verticillate  leaves  without 
stipules,  forming  a  kind  of  star,  from  which  circumstance  the  name  Stellate  is  derived. 
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Nevertheless  Botanists,  in  most  instances,  appear  to  be  against  this  opinion :  I  confess 
I  cannot  conceive  upon  what  grounds.  Usually  a  material  dissimilarity  in  habit,  if  ac- 
companied by  any  clear  character,  whether  of  vegetation  or  fructification,  is  considered 
sufficient  for  the  separation  of  a  group  of  plants  into  two  Orders;  in  this  case  the  weak, 
angular  stems  cause  a  peculiarity  of  habit  that  cannot  be  mistaken,  and  the  total  absence 
of  stipules,  to  say  nothing  of  the  didymous  fruit,  affords  a  certain  mark  of  recognition. 
Surely  there  is  some  inconsistency  in  separating,  by  the  absence  of  stipules,  Caprifoils, 
which  are  undistinguishable  in  habit,  while  the  very  same  character  is  rejected  when  ap- 
plied to  an  assemblage  of  genera  all  distinctly  combined  by  their  habit.  The  only  ground 
upon  which  this  is  intelligible,  is  that  taken  by  DeCandolle  and  others,  who  consider  the 
apparent  leaves  of  Stellates  to  be  in  part  true  leaves  and  in  part  leaf-like  stipules.  To 
this  verbal,  but  not  real  distinction,  there  is  this  objection,  which  I  conceive  quite  fatal 
to  it:  If  a  part  of  the  leaves  of  each  whorl  in  Galium  was  stipules,  the  latter  must 
bear  a  certain  proportion  to  the  true  leaves ;  suppose  the  whorl  to  consist  of  two  leaves, 
each  will  have  two  stipules,  and  consequently  the  whole  number  of  parts  in  the  whorl 
must  be  six,  and  in  all  cases  the  number  must  be  some  power  of  3.  But  of  the  first 
forty  species  of  Galium,  in  DeCandolle's  Prodromus,  only  thirteen  conform  to  this  rule ; 
and  the  frequent  tendency  in  the  whorls  to  vary  from  4  to  6,  or  from  5  to  6,  or  from 
6  to  8,  seems  to  me  an  incontrovertible  proof  that  the  apparent  leaves  of  Stellates  are 
true  leaves  and  not  a  modification  of  stipules.  To  this  it  may  be  added,  that  the  ad- 
mitted leaves  are  so  entirely  the  same  as  what  M.  DeCandolle  conceives  to  be  stipules, 
that  no  difference  whatever  can  in  general  be  found  in  their  form,  colour,  anatomy,  or 
degree  of  development.  Such  reasons  have,  however,  not  proved  satisfactory  to  Botanists, 
who  with  one  accord  appear  to  range  themselves  upon  the  side  of  M.  DeCandolle;  and 
recently  the  question  has  been  more  particularly  agitated  by  one  of  the  most  distin- 
guished writers  of  this  country. 

Mr.  Bentham,  in  an  article  on  Crusea  rubra,  published  in  the  Botanist,  page  82, 
after  entering  at  some  length  and  with  great  skill  into  a  discussion  of  the  arguments 
employed  on  both  sides  of  the  question,  has  decided  in  favour  of  the  opinion  of  DeCan- 
dolle, that  a  part  of  the  apparent  leaves  of  Stellate  plants  are  stipules.  The  grounds 
upon  which  he  has  arrived  at  this  conclusion  are  essentially  the  following: 

1.  That  the  foliaceous  organs  in  Stellates,  if  viewed  as  consisting  entirely  of  leaves, 
do  not  bear  that  relation  to  the  angles  of  the  stem  which  is  usual  in  Dicotyledons ; 
but  that  the  relation  becomes  apparent  if  only  two  of  them  are  taken  as  leaves  and 
the  rest  as  stipules.  (DeCandolle  seems  influenced  by  the  consideration  that  it  is  only 
two  of  the  apparent  leaves  which  have  buds  in  their  axils;  but  Mr.  Bentham  does  not 
advert  to  this.) 

2.  That  in  a  number  of  cases,  especially  in  Asperula,  two  opposite  leaves  are  much 
larger  than  the  others. 

3.  That  in  Spermacoceae  and  other  tribes  of  Cinchonads,  the  stipules  are  connected 
with  the  petiole  of  the  leaf  into  a  sheath,  and  that  this  sheath  exists  in  Stellates. 

4.  That  the  number  of  parts  in  each  whorl  is  not  necessarily  some  power  of  3, 
but  that,  taking  two  of  the  parts  for  leaves,  it  is  immaterial  by  what  number  of  similar 
parts  those  two  are  separated,  because  the  intermediate  processes  are  analogous  to  the 
setae  of  Spermacoceae,  the  number  of  which  is  variable. 

Perhaps  this  question  is  more  important  in  appearance  than  in  reality,  for  in  some 
respects  it  is  a  mere  difference  about  words ;  stipules  being  rudimentary  leaves,  and  leaves 
developed  stipules.  It  is,  however,  connected  with  some  points  of  speculative  interest, 
especially  as  regards  systematic  Botany,  and  therefore  I  avail  myself  of  the  present  op- 
portunity of  stating  what  I  conceive  to  be  the  objections  to  Mr.  Bentham's  line  of  argu- 
ment, and  why  I  still  retain  my  original  opinion  upon  the  subject. 

1.  With  regard  to  the  relation  borne  by  the  leaves  to  the  angles  of  the  stem,  it 
is  to  be  observed,  that  if  those  foliaceous  organs  only  which  are  opposite  the  angles  are 
said  to  be  leaves  in  Stellates,  and  the  rest  stipules,  then  we  must  suppose  that  Labiate 
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plants  have  no  leaves,  but  stipules  only,  for  in  that  and  similar  Orders  the  apparent  leaves 
are  never  opposite  the  angles  of  the  stem,  but  are  always  placed  between  them.  Nor 
do  I  find  that  the  number  of  angles  in  the  stern  of  verticillate  plants  necessarily  cor- 
responds with  the  number  of  their  leaves ;  for  example,  in  Dysophylla  stellata,  where 
the  whorls  often  consist  of  ten  parts,  the  stem  has  still  but  four  angles.  Neither  can 
it  be  admitted  that  bodies  which  do  not  form  branches  in  their  axils  are  therefore  not 
leaves.  All  foliaceous  organs,  of  whatever  kind,  and  especially  stipules,  possess  that  power 
or  not,  according  to  circumstances,  as  is  too  well  known  to  require  particular  proof. 
Besides,  DeCandolle's  statement  is  not  sustained  by  fact ;  for  in  Asperula  the  uppermost 
branches,  bearing  flowers,  are  frequently  produced  alternately  with  the  leaves  that  form 
the  node  from  which  they  spring,  and  consequently  must,  in  such  cases,  arise  from  the 
seat  of  one  of  the  supposed  stipules.  It  is  more  probable  that  the  development  of  branches 
from  a  portion  only  of  the  leaves,  is  connected  with  the  form  of  the  stem,  and  the 
relation  which  the  leaves  bear  to  each  other.  If  the  form  of  the  stem  requires  an  al- 
ternate developement  of  a  pair  or  a  triplet  of  opposite  branches,  then  the  first  whorl 
in  which  the  development  takes  place,  will  settle  the  origin  of  all  that  succeed  it.  For 
example,  if  in  one  whorl  of  six  leaves,  the  first,  third,  and  fifth  leaves  produce  axillary 
buds,  then  in  the  whorl  next  above  it,  the  second,  fourth,  and  sixth  leaves  will  probably 
be  gemmiferous,  according  to  the  ordinary  laws  of  decussation.  It  is  plainly  impossible 
to  say  that  what  seem  to  be  leaves  are  in  reality  stipules,  because  they  have  no  axillary 
buds;  for  if  that  opinion  were  maintained,  it  would  be  necessary  to  assign  the  quality 
of  stipules  to  a  certain  portion  of  the  leaves  of  such  verticillate  plants  as  Dysophylla 
stellata,  in  which  only  a  part  of  the  whorls  ever  produces  branches. 

2.  If  it  is  true  that  in  Asperula  two  opposite  leaves  are  frequently  longer  than  the 
others,  that  circumstance  may  be  reasonably  ascribed  to  the  greater  development  conse- 
quent upon  their  higher  functions,  and  to  their  peculiar  position  on  the  stem ;  and  it 
is  equally  true  that  in  the  greater  part  of  Stellates  no  trace  whatever  of  any  kind  of 
difference  between  the  leaves  can  be  detected,  as  is  most  remarkably  the  case  in  those 
surrounding  the  flowers  of  Crucianella  maritima. 

3.  The  argument  derived  from  the  occasional  connection  of  the  leaves  by  a  membrane 
can  hardly  be  allowed  much  weight,  when  it  is  remembered  that  in  such  cases  the  inter 
mediate  leaves  are  less  like  stipules  than  in  those  cases  where  no  membrane  exists ;  com- 
pare Asperula  cynanchica,  or  litteralis,  or  longiflora,  with  such  genuine  Crucianellas  as 
C.  maritima. 

4.  The  comparison  of  the  supposed  stipules  of  Stellates  and  the  setae  of  Spermacoceae 
is  inadmissible,  because  the  former  are  at  all  events  single,  simple  organs,  be  they  what 
they  may,  while  the  setae  of  Spermacocea?  are  the  result  of  the  splitting  of  two  parallel- 
veined  stipules,  and  therefore  will  necessarily  be  uncertain  in  number. 

These  arguments  do  not,  however,  by  any  means  exhaust  the  question  ;  and  therefore 
I  proceed  to  make  a  few  additional  remarks  upon  a  point  not  yet  adverted  to.  It  is 
in  Asperula,  more  than  in  any  other  genus  of  the  Order,  that  is  to  be  found  evidence 
favourable  to  the  supposition  of  M.  DeCandolle,  and  his  followers.  In  A.  longiflora, 
cynanchica,  and  some  others,  the  lower  whorls  are  in  the  usual  state,  but  the  upper  ones 
are  reduced  to  two  perfect  leaves,  with  one  or  sometimes  two  teeth  or  subulate  processes 
between  them,  which  remain.  In  this  condition  the  structure  of  Asperula  is  so  very  like 
that  of  many  Spermacoceous  plants,  that  the  analogy  between  them  seems  indisputable;  and 
I  presume  that  it  was  such  cases  which  first  led  to  the  theory  under  consideration. 

It  is,  however,  to  be  remembered,  that  in  Stellates  the  supposed  stipules  are  always 
what  first  disappear  in  the  process  of  reduction  in  the  number  of  foliaceous  appendages ;  but 
that  in  Cinchonads  it  is  in  many  cases  the  leaves  which  are  first  lost  when  such  a  reduction 
takes  place.  The  latter  fact  is  readily  verified  upon  reference  to  any  of  the  capitate  Sper- 
macoces,  where  the  bracts  are  evidently  stipules,  and  especially  to  S.  calyptera,  in  which  the 
leaves  are  gradually  merged  in  the  large  membranous  cup  that  subtends  the  flowers,  while 
the  stipules  suffer  no  diminution.  The  same  circumstance  may  be  observed  in  several 
Brazilian  Cinchonads  allied  to  Psychotria  barbiflora,  and  in  Pasderia  foetida.    It  is  also  pos- 
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sible  that  the  large  coloured  involucrum  of  cephaelis  is,  at  least  in  some  cases,  formed  by  the 
excessive  development  of  stipules  and  suppression  of  the  leaves,  for  such  is  undoubtedly  the 
case  in  a  Sierra  Leone  plant  in  my  possession,  which  I  presume  is  the  little  known  C.  bidentata 
of  Thumberg.  These  facts  render  it  more  probable  than  ever  that  Stellates  and  Cinchonads 
are  essentially  different  Natural  Orders;  for  they  would  seem  to  show  that  while  the  first  has 
verticillate,  foliaceous  organs,  the  most  imperfect  of  which  have  the  greater  tendency  to  dis- 
appear, the  second  has  verticillate  foliaceous  organs,  the  most  perfect  of  which  have  the 
greater  tendency  to  become  abortive.  I  need  scarcely  add,  that  after  a  full  consideration 
of  this  point  I  retain  my  original  conviction,  that  the  apparent  leaves  of  Stellates  are  really 
leaves,  and  not  stipules,  and  that  the  Order  is  as  distinct  from  Cinchonads  as  Nightshades 
from  Figworts,  Verbenes  from  Labiates,  and  I  might  even  add,  as  Cinchonads  themselves 
from  Umbellifers. — Sec.  Bot.  Reg.  1838.  55.  To  be  consistent,  then,  we  must  either  com- 
bine Caprifoils  with  Cinchonads,  or  we  must  preserve  Stellates  separate.  Properly  speak- 
ing, the  appellation  Rubiaceas  should  be  confined  to  the  latter  group,  as  it  comprehends 
the  genus  Rubia;  but  that  name  has  been  so  generally  applied  to  the  larger  mass  now 
comprehended  under  the  name  of  Cinchonads,  that  I  find  it  better  to  abolish  that  of 
Rubiaceae  altogether. 

Natives  of  the  northern  parts  of  the  northern  hemisphere,  where  they  are  extremely 
common  weeds,  and  of  high  mountainous  regions  in  Peru,  Chili,  and  Australasia. 

First  among  them  stands  Madder,  the  root  of  Rubia  tinctoria,  one  of  the  most  im- 
portant dyes  with  which  we  are  acquainted ;  a  quality  in  which  other  species  of  Stellates 
participate  in  a  greater  or  lesser  degree.  The  roots  of  Rubia  cordifolia  (Munjista,  Roxb.), 
yield  the  Madder  of  Bengal,  and  form  even  an  article  of  the  export  commerce  to  Europe, 
under  the  name  Munjeeth.  Rubia  angustissima,  from  Tong  Dong,  has  also  highly-coloured 
roots,  and  Rubia  Relboun,  is  the  Madder  of  Chili.  It  has  been  remarked  that  the  whole 
system  of  animals  fed  on  Madder  becomes  stained  red  in  consequence.  Madder,  in  addi- 
tion to  its  valuable  dying  qualities,  passes  for  a  tonic,  diuretic,  and  emmenagogue.  The 
torrefied  grains  of  Galium  are  said  to  be  a  good  substitute  for  coffee.  The  flowers  of 
Galium  vernum  are  said  to  curdle  milk.  An  infusion  of  Asperula  cynanchica  has  a  little 
astringency,  and  has  been  used  as  a  gargle.  Asperula  odorata,  or  Woodruff,  is  remark- 
able for  its  fragrance  when  dried;  it  passes  for  a  diuretic.  Rubia  noxia  is  said  to  be 
poisonous.  M.  Miergues,  a  French  physician,  states  that  he  has  cured  epilepsy  with  the 
extract  of  Galium  rigidum,  by  employing  it  in  doses  of  twelve  grammes  for  an  adult ; 
and  he  adds  that  G.  Mollugo  has  been  used  with  success  in  the  same  malady.1'1 — Lindley. 

In  the  accompanying  plate,  128-bis,  I  have  endeavoured  to  throw  all  the  light  I  am  able 
on  the  question  under  discussion,  and  at  the  same  time  give  a  good  idea  of  the  Botanical  pecu- 
liarities of  this  group  when  viewed  as  a  distinct  order.  For  this  purpose  I  have  introduced 
analyses  of  four  genera,  two  of  Indian,  and  two  of  European  plants.  I  abstain  from  any 
further  remarks  on  the  question  of  separation,  leaving  the  facts  to  speak  for  themselves. 

In  regard  to  Mr.  Griffith's  theory,  mentioned  in  the  Icones  and  Neilgherry  Plants, 
that  the  apparent  corolla  is  merely  a  coloured  calyx,  as  in  Nyctaginice  and  Loranthacece, 
it  may  be  remarked  that,  in  that  case,  the  stamens  should  be  opposite,  not  alternate 
with  its  lobes,  unless  we  at  the  same  time  assume  the  abortion  of  one  verticel  of 
stamens  as  in  Primulacece,  of  which  there  is  no  proof,  but  which,  if  such  were  the 
case,  would  establish  a  relationship  with  Lindley's  Cortusal  alliance.  This  I  presume  will 
scarcely  be  admitted. 

EXPLANATION  OP  PLATE  128-Sw. 
I.  Rubia  cordifolia,  Linn.,  or  Munjista,  Roxb.  8.  Ovary  cut  transversely. 

1.  Flowering  branch,  natural  size.  ,        9.  A  single  mature  seed. 

2.  Detached  flower-bud.  10.  A  mature  fruit  cut  vertically. 

3.  Expanded  flower.  11.   one-half  cut  transversely. 

4.  Detached  corolla  and  stamen.  12.  Detached  embryo. 

5.  Anthers,  back  and  front  views.  13.  Upper  and  under  surfaces  of  the  leaves. 

6.  Ovary.  All  more  or  less  magnified. 

7.  cut  vertically. 

E 
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II.  Galium  asperifolium,  (Wall.) 

1.  Flowering  branch,  showing  a  whorl  of  6  leaves, 
some  of  three  and  generally  the  upper  ones  reduced  to 
pairs. 

2.  An  expanded  flower. 

3.  Corolla  and  stamens  detached. 

4.  Anthers,  back  and  front  views. 

5.  Ovary. 

6.   cut  vertically,  the  ovules  ascending. 

III.  Asperula  cynanchica. 

1.  Flowering  branch,  natural  size. 

2.  Floriferous  apex  of  a  branch. 

3.  Detached  flower. 

4.  Corolla  split  open,  showing  the  stamens  in  situ. 

5.  Anthers,  back  and  front  views. 

6.  Ovary. 

7.   cut  vertically. 

IV.  Vaillantia  muralis. 

1.  Flowering  plant,  natural  size. 

2.  A  joint  of  the  stem  with  the  leaves  and  flowers 
in  situ. 

3.  Fascicle  of  flowers,  spread  out  to  show  the  two 
exterior  male  ones  and  centre  fertile  one. 

4.  A  detached  male  flower. 


7.  Ovary  cut  transversely. 

8.  A  mature  fruit  of  G.  boreale. 

9.  One-half  detached. 

10.  Cut  vertically,  showing  the  embryo  in  situ. 

11.  Cut  transversely. 

12.  Detached  embryo. 

13.  Portion  of  the  stem. 

14.  Detached  leaves,  upper  and  under  surfaces. 


8.  Ovary  cut  transversely. 

9.  Mature  fruit. 

10.   cut  transversely. 

11.   one-half  detached. 

12.   cut  vertically,  showing  the  embryo. 

13.  Embryo  detached. 

14.  Portion  of  the  stem. 

All  more  or  less  magnified. 

5.  Stamens,  back  and  front. 

6.  A  mature  seed. 

7.  The  same  cut  transversely. 
3.  Detached  embryo. 

My  solitary  specimen  of  this  plant  being  rather 
old,  the  analysis  is  less  perfect  than  I  could  have  wished. 


LXXXV. — VALERIANE^E. 

This  is  a  small  order  of  herbaceous  plants,  sometimes  with  perennial  roots,  more  rarely  suf- 
fruticose  or  twining.  The  distinguishing  peculiarities  of  the  family  are,  its  having  fewer  sta- 
mens than  lobes  to  the  corolla,  a  usually  3-celled,  cohering  ovary  with  two  of  the  cells  empty, 
or  occasionally  wanting,  the  third  fertile  with  a  single  pendulous  ovule,  the  seed  exalbumenous 
with  the  radicle  of  the  embryo  superior.  As  regards  Indian  Botany  or  more  properly  in 
its  relation  to  the  flora  of  the  Indian  Peninsula,  this  family  is  of  secondary  importance.  Only 
4  species  having  yet  been  discovered  in  Southern  India  and  all  these  confined  to  the  highest 
mountains.  All  four  are  indigenous  on  the  Neilgherries,  one  is  found  on  the  Pulney  moun- 
tains, and  one  in  Ceylon. 

Character  of  the  Order.  Calyx  with  a  limb  of  various  kinds,  either  membranous  or  re- 
sembling a  pappus.  Corolla  inserted  into  the  top  of  the  ovarium,  tubular,  usually  5-lobed,  rare- 
ly 3-4-lobed,  lobes  obtuse  :  tube  equal,  or  gibbous,  or  spurred,  at  the  base.  Stamens  1-5,  in- 
serted into  the  tube  of  the  corolla,  and  alternate  with  its  lobes :  anthers  ovate,  2-celled.  Ova- 
rium cohering  with  the  tube  of  the  calyx  (inferior),  1-3-celled :  ovule  solitary,  pendulous  :  style 
filiform :  stigmas  1-3,  distinct  or  combined.  Fruit  dry,  indehiscent,  crowned  with  the  limb  of 
the  calyx,  1-celled,  or  3-celled  (2  cells  being  then  abortive).  Seed  solitary,  pendulous.  Albu- 
men none.    Embryo  straight :  radicle  superior :  cotyledons  flat. — Leaves  opposite,  exstipulate. 

Affinities.  The  nearest  relations  of  this  family  are  Dipsacece  and  Compositce.  From 
the  former  they  are  distinguished  by  their  diffuse  cymose  not  capitate  inflorescence,  the 
absence  of  an  involucre,  the  3-celled  completely  adherent  ovary  and  exalbumenous  seed :  from 
the  latter  by  their  free  anthers  and  pendulous  not  erect  ovules.  They  are  also  related  to 
Caprifoliacece  through  Viburnum  which  has  a  similar  ovary,  cymose  inflorescence,  and  opposite 
leaves ;  but  in  most  other  respects  are  amply  distinct. 

Geographical  Distribution.  This  is  essentially  an  extratropical  order,  the  few  found 
within  the  tropics  being  all  remarkably  alpine  in  their  habits.  As  already  mentioned  only 
four  have  yet  been  discovered  in  the  Indian  Peninsula  and  these  only  on  the  highest  hills. 
On  the  Himalayas  and  in  Cashmere  they  are  much  more  abundant,  furnishing  representatives 
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of  several  genera  natives  of  these  mountains.  They  are  also  common  in  Europe  but  most 
abound  in  the  extratropical  portions  of  South  America,  especially  on  the  range  of  mountains 
which  bound  the  western  coast  of  that  continent,  hence  they  are  very  abundant  on  the 
mountains  of  Chili.  In  North  America  and  Africa  they  are  very  rare,  and  in  Australia  they 
have  not  yet  been  found. 

Properties  and  Uses.  The  roots  of  several  of  the  perennial  species  of  Valerian  espe- 
cially V.  officinalis  have  at  different  times  been  extolled  on  account  of  there  aromatic  and 
antispasmodic  virtues,  more  particularly  for  the  cure  of  some  forms  of  Epilepsy  and  Hysteria. 
Like  many  other  useful  medicines  they  have  fallen  into  considerable  disrepute  owing  to  being 
administered  indiscriminately  in  all  forms  of  those  diseases,  without  reference  to  their  origin, 
and,  because  they  proved  powerless  in  incurable  forms,  were  soon  pronounced  inefficient  in  all. 
In  this  instance  the  degradation  has  not  gone  so  far  as  this,  as  Tincture  of  Valerian  is  still 
prescribed  in  various  forms  of  nervous  diseases,  and,  upon  the  whole,  its  claims  to  this  distinc- 
tion seem  well  founded. 

Its  stimulating  and  aromatic  properties  have  also  led  to  its  administration,  in  combina- 
tion with  Bark,  for  the  cure  of  intermittent  fever. 

Viewing  the  first  stage  of  the  paroxysm  of  an  intermittent  fever  as  the  very  concentra- 
tion of  nervous  disease  in  which  almost  every  voluntary  muscle  of  the  body  is  more  or  less 
intensely  subjected  to  spasmodic  action,  I  should  imagine  this  a  very  useful  combination 
in  situations  where  the  more  powerful  quinine  and  morphia  were  not  obtainable.  But 
when  these  are  to  be  had,  I  presume  no  judicious  practitioner  would  load  his  patient's 
stomach  with  the  bulky,  nauseous,  doses  of  the  substance  of  these  medicines  which  would 
be  required  to  ward  off  the  paroxysm  of  an  ague.  Chemistry  has  not,  so  far  as  I  am 
aware,  discovered  whether  the  tonic  and  antispasmodic  virtues  of  Valerian  are  concentrated, 
like  those  of  Cinchona  and  Opium,  in  an  alkaloid  base.  Should  such  prove  to  be  the 
case,  I  apprehend  that,  in  combination  with  quinine,  it  will  prove  a  valuable  addition  to 
our  materia  medica,  but  if  not,  it  is  not  probable  the  original  will  rise  in  the  estimation 
of  modern  practitioners,  though  it  has  maintained  its  reputation,  ever  since  the  days  of 
Dioscorides,  who  flourished  during  the  first  century  of  the  present  era. 

The  roots  of  other  species  are  esteemed  among  Oriental  nations  for  their  fragrance,  and 
are  employed  as  cosmetics,  and  to  perfume  their  baths.  In  the  Levant  V.  celtica  is  largely 
consumed  for  these  purposes,  and  the  Nard  or  Spikenard  of  the  ancients,  a  native  of  the 
Himalayas,  has  been  celebrated  from  the  most  ancient  times,  for  both  its  fragrance  and 
medicinal  virtues.  The  plant  which  produces  this  root  long  eluded  the  researches  of  the 
learned,  but  was  at  length  traced  by  Sir  William  Jones  to  the  Indian  Jatamansi,  after 
which  the  subsequent  steps  of  the  inquiry  were  comparatively  easy,  and  were  most  satis- 
factorily followed  up  by  Dr.  Royle,  who  succeeded  in  purchasing  a  quantity  of  the  root 
in  a  sufficiently  fresh  state  to  grow  on  being  replanted.  A  figure  of  the  plant,  so  ob- 
tained, he  has  published  in  his  Illustrations  of  the  Botany  of  the  Himalaya  Mountains,  and 
thereby  effectually  set  the  question  at  rest.  The  plant  forms  the  type  of  a  distinct  genus 
which  has  received  the  name  of  Nardostachys,  the  species  retaining  its  Indian  name. 
N.  Jatamansi,  of  modern  Botanists,  is  therefore  the  far-famed  Spikenard  of  the  ancients. 

Remarks  on  Genera  and  Species.  Under  this  head  I  have  nothing  to  offer.  My 
acquaintance  with  the  Order  being  very  limited,  having  had  so  few  opportunities  of  making 
myself  acquainted  with  its  peculiarities. 

EXPLANATION  OF  PLATE  129. 


1.  Valeriana  Hookeriana.    Natural  size. 

2.  Fascicle  of  2  flower-buds  and  bracts,  one  near 
expansion. 

3.   of  2  flowers,  one  full  blown. 

4.  Corolla  split  open,  showing  the  insertion  of  the 
stamens. 

5.  Anthers,  back  and  front  views. 


6.  Ovary  before  the  evolution  of  the  involute  lobes  of 
the  calyx,  with  the  style  and  stigma. 

7.  A  nearly  mature  fruit,  showing  the  papus-like  calyx 
lobes  fully  evolved. 

8.  The  same  cut  transversely,  one-seeded. 

9.  Cut  vertically,  showing  the  solitary,  pendulous  seed. 
10.  Embryo  detached. 
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LXXXVL— DIPSACE.E. 

This,  like  the  preceding,  is  a  small  order  of  extra-tropical  plants,  of  which  two  only 
have  yet  been  found  in  the  tropical  portion  of  India,  one  on  the  Neilgherries  and  one  in 
Ceylon. 

Thus  limited  in  the  number  of  its  species,  the  family  is  principally  interesting  on 
account  of  an  unusual  peculiarity  of  structure,  each  floret  being  enclosed,  in  addition  to 
the  usual  calyx,  in  an  involucel  resembling  an  outer  calyx,  which  embraces  the  ovary  and 
base  of  the  calyx,  and  separates  with  it  when  the  seed  has  attained  maturity.  The  calyx 
is  of  that  kind  called  superior  or  adherent,  that  is,  the  ovary  is  inclosed  in  its  tube,  which 
contracts  at  the  neck  and  afterwards  the  limb  expands,  assuming  various  forms.  The  designa- 
tion "superior  calyx"  originated  in  an  idea,  that  the  limb  only  formed  the  calyx,  and  that 
it  sprung  from  the  apex  of  the  ovary.  This  doctrine  is  now  exploded,  and  some  of  the 
species  of  this  family  supply  conclusive  proof  of  the  propriety  of  so  doing,  as  a  longi- 
tudinal section  of  the  ovary  of  those  plants  shows  the  tube  of  the  calyx  quite  distinct 
from  the  ovary,  all  except  the  neck,  where  alone  it  adheres,  presenting  the  ovary  with 
its  suspended  ovule  enclosed  in  a  loose  sack,  the  orifice  only  having  contracted  an  adhesion 
with  its  contents. 

Character  of  the  Order.  Calyx  with  a  limb  short  or  elongated,  entire,  or  toothed,  or 
pappose.  Corolla  inserted  on  the  apex  of  the  tube  of  the  calyx,  tubular ;  limb  oblique, 
4-5-lobed,  rarely  ringent :  aestivation  imbricated.  Stamens  4,  inserted  on  the  tube  of  the 
corolla,  alternate  with  its  lobes,  almost  always  distinct :  anthers  2-celled.  Ovarium  coher- 
ing with  the  tube  of  the  calyx,  either  closely,  or  only  by  the  apex,  or  at  first  free  and 
afterwards  cohering,  1-celled:  ovule  solitary,  pendulous:  style  filiform:  stigma  simple.  Fruit 
dry,  indehiscent,  crowned  by  the  limb  of  the  calyx,  usually  covered  by  an  outer  calyx 
or  involucellum,  1-celled.  Seed  solitary,  pendulous.  Embryo  straight,  in  the  axis  of  a 
fleshy  albumen :  radicle  superior. — Leaves  opposite,  very  rarely  verticillate,  variable  in  shape 
on  the  same  plant.    Flowers  densely  capitate,  or  very  rarely  verticillate. 

Affinities.  These  are  clearly  with  Valerianece,  on  the  one  side,  and  Composite^ 
on  the  other.  From  the  former  they  are  distinguished  by  their  capitate  iufloresence, 
albumenous  seed,  and  involucel :  from  the  former  by  their  free  anthers,  albumenous  seed, 
and  pendulous  ovule,  generally  the  involucel  is  wanting  in  Compositce,  but  it  does  occur, 
or  something  very  similar,  in  Lagascea,  a  genus  of  Compositae. 

Geographical  Distribution.  Europe,  Barbary,  Asia  Minor,  the  Cape  of  Good  Hope 
are  assigned  as  their  principal  localities.  To  these  the  Himalayas,  Cashmere,  and,  as  already 
stated,  the  Neilgherries  and  Ceylon,  have  now  to  be  added.  On  the  Neilgherries,  Dipsacus 
Leschenaultii  is  very  common,  sometimes  attaining  the  height  of  4  or  5  feet. 

Properties  and  Uses.  These  are  sufficiently  unimportant.  The  heads  of  the  Teazel 
( Dipsacus  fulonum ),  are  used  in  carding  cloth.  Its  flowers  are  furnished  with  hard  spiny 
bracts,  and  are  found  superior  for  that  purpose  to  any  artificial  substitute  yet  invented. 
The  roots  of  the  Devil's  Bit  Scabious  were  formerly  esteemed  so  valuable  as  a  medicine 
that  it  is  said  the  Devil  in  pure  spite  bit  them  off.  He  appears  to  have  completely  at- 
tained his  object,  as  the  part  left  is  not  now  found  to  possess  any  of  the  sanatory  virtues 
formerly  attributed  to  the  entire  root. 

EXPLANATION  OF  PLATE  130. 

1.  Dipsacus  Leschenaultii.    Small  portion  of  a  plant,       5.  Ovary,  the  involucel  and  calyx  split  open, 
natural  size.  6.  A  seed  cut  transversely. 

2.  Detached  flower,  showing  the  involucral  bract,  the       7.  A  full-grown  fruit  crowned  with  the  calyx, 
calyx-like  involucellum,  and  exserted  limb  of  the  calyx.      8.  The  same  cut  vertically,  showing  the  pendulous 

3.  Corolla  split  open,  showing  the  tube  hairy  within,  seed. 

and  insertion  of  the  stamens.  9.-10.  Upper  and  under  surfaces  of  the  leaf. 

4.  Anthers,  back  and  front  views.  All  more  or  less  magnified. 
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LXXXVII.— ASTERACE.E. 

Composites — Synantherece. 

This  is  "by  far  the  largest  and  also  about  the  most  natural  of  the  whole  series  of 
natural  orders  of  dicotyledonous  plants.  The  elaboration  and  publication  of  the  vast 
mass  of  material  placed  at  the  disposal  of  the  late  Professor  DeCandolle,  for  the  eluci- 
dation of  this  family,  occupied  that  most  eminent  and  indefatigable  Botanist  nearly  eight 
years.  The  result  of  these  labours  has,  as  might  be  expected  from  his  talents  and  as- 
siduity, put  the  world  in  possession  of  the  most  masterly  account  of  this  gigantic  order 
that  has  ever  appeared.  His  monograph  is  said  to  include  8500  species,  and  though  the 
last  part  was  published  so  late  as  1838,  there  has  already  been  great  additions  made 
and  more  are  daily  being  added,  so  that  I  presume  10,000  species  may  already  be  set 
down  as  the  number  known  to  belong  to  it.  Many  of  these  species  are  doubtless  de- 
scribed twice  over  and  some,  perhaps,  even  oftener  than  that,  under  different  names,  but 
I  dare  say  it  will  as  often  be  found  that  two  or  three  species  are  included  under  one, 
owing  to  several  persons  describing,  in  different  places,  distinct  species  under  the  same 
name,  an  event  of  frequent  occurrence,  but  not  easily  detected  except  by  a  comparison  of 
authentic  specimens  which  are  not  always  attainable. 

It  is  an  interesting  fact  in  natural  history  that  out  of  the  immense  mass  of  species 
congregated  under  a  common  denomination,  and  presenting  among  themselves  almost  every 
form  of  vegetation,  yet  so  constant  are  the  distinctive  family  characters  by  which  they 
are  bound  together,  that  almost  any  one  species  being  thoroughly  known  and  these  char- 
acters clearly  understood,  there  is  no  difficulty  in  afterwards  recognizing  any  other  of  the 
whole  group  as  belonging  to  this  family.  These  characters  may  be  summed  up  in  ftw 
words : — Flowers,  or  florets,  as  they  are  usually  called,  in  heads,  surrounded  by  an  involucrum 
and  seated  on  a  common  receptacle :  an  obsolate,  chaffy,  or  pappus,  calyx :  monopetalous 
superior  corolla :  united  anthers,  forming  a  tube  round  the  style :  and  a  1-celled  ovary 
with  a  single  erect  ovule. 

Numerous  other  peculiarities  belong  to  the  vfamily  as  will  be  seen  from  a  perusal  of 
the  following  very  extended  descriptive,  or  natural,  character  which  I  introduce  in  full  from 
DeCandoUVs  Prodromus,  after  the  ordinary  "character  of  the  order,"  but  the  above  com- 
prehends the  more  obvious  essential  peculiarities  of  the  order.  Those,  however,  require 
to  be  taken  together  to  constitute  a  true  Compositous  plant,  for  each  taken  separately  is 
found  in  other  families,  but  never  the  whole. 

Character  of  the  Order.  Flowers  (florets)  unisexual  or  hermaphrodite,  collected 
in  dense  heads  upon  a  common  receptacle,  surrounded  by  an  involucre.  Bracts  either 
present  or  absent ;  when  present  stationed  at  the  base  of  the  florets,  and  ealled  paleae 
of  the  receptacle.  Calyx  superior,  closely  adhering  to  the  ovary,  and  undistinguishable 
from  it ;  its  limb  either  wanting  or  membranous,  divided  into  bristles,  paleae,  hairs,  or 
feathers,  and  called  pappus.  Corolla  monopetalous,  superior,  usually  deciduous,  either  ligu- 
late,  or  funnel-shaped;  in  the  latter  case  4-  or  5-toothed,  with  a  valvate  aestivation.  Sta- 
mens equal  in  number  with  the  teeth  of  the  corolla  and  alternate  with  them;  the  anthers 
cohering  into  a  cylinder.  Ovary  inferior,  1-celled,  with  a  single  erect  ovule;  style  simple;' 
stigmas  2,  either  distinct  or  united.  Fruit  a  small,  indehiscent,  dry  pericarp,  crowned  with 
the  limb  of  the  calyx.  Seed  solitary,  erect ;  embryo  with  a  taper  inferior  radicle ;  al- 
bumen none. — Lindley. 

Natural  Character.  Calyx  tubular  adhering  to  the  ovary;  tube  sometimes  only 
equalling  the  ovary  (fruit  erostrate),  sometimes  prolonged  beyond  (fruit  rostrate),  the 
limb  or  pappus  sometimes  wanting,  or  reduced  to  a  mere  margin;  sometimes,  but  rarely 
foliaceous,  sometimes  scarcose;  entire,  dentate,  lobed,  or  more  frequently  passing  into  chaffy 
gcales  or  bristles,  which  are  either  simple,  branched,  denticulate  or  feathery;   one,  two 
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or  several  series.  Corolla  monopetalous,  inserted  on  the  top  of  the  calyx  tube,  neurumphi- 
petalous,  that  is,  the  petals  are  furnished  on  the  margins  with  nerves,  whence  there  usually 
appear  only  5  nerves  in  the  tube  (two  and  two  united),  extending  from  the  base  to  the  divisions, 
and  ten  in  the  limb,  one  on  each  margin  of  each  lobe  ;  to  these  are  sometimes  added,  but 
very  rarely  visible,  accessory  nerves  occupying  the  middle  of  the  petals.  The  length  of  the 
tube  from  the  base  to  the  point  of  apparent  attachment  of  the  filaments  is  various.  The  throat 
is  often  dilated  from  the  insertion  of  the  filaments  to  the  lobes  :  the  lobes  are  usually  5,  more 
rarely  4,  3,  or  2,  valvate  in  aestivation ;  sometimes  they  are  all  equal,  sometimes  more  or  less 
unequal  or  irregular,  or  palmated,  or  two-lipped  (the  outer  lip  formed  by  the  cohesion  of 
3  lobes,  and  the  inner  of  2  ;  or  the  outer  of  4  and  the  inner  of  1,  sometimes  divided  by 
a  single  fissure  on  the  interior  side,  and  then  all  are  united  into  a  single,  flat,  5-toothed, 
strap-like  petal.  Stamens  5,  rarely  4,  wanting,  or  rudimentary,  in  female  or  sterile  flowers : 
filaments  alternate  with  the  lobes  of  the  corolla  and  therefore  congruent  with  the  nerves  of 
the  tube ;  attached  to  the  tube  of  the  corolla  and  free  above  ;  either  altogether  distinct  or 
united  into  a  tube  (monadelphous),  jointed  near  the  apex,  the  upper  joint  antheriferous  and 
occupying  the  place  of  a  connective.  Anthers  erect,  united  into  a  tube  round  the  style, 
( Syngenesia  of  Synantherea J,  linear,  2-celled,  opening  within  by  a  longitudinal  slit,  4-valved ; 
valves  bent  outwards  (extroflexis)  terminating  in  an  appendix  or  wing,  varying  in  different 
plants  in  the  size  and  shape,  often  differing  in  consistence  from  the  polleniferous  portion :  the 
base  often  lengthened  into  two  tails,  varying  in  length  and  shape.  Pollen  globose,  or  elliptic, 
echinulate  or  smooth.  Ovary  of  one  carpel,  adhering  to  the  calyx,  with  1  ovule.  Style  terete 
or  rarely  thickened  at  the  base  (bulbosus),  in  male  flowers,  when  present,  often  most  simple  ; 
in  female  and  hermaphrodite  ones  two-cleft ;  the  branches  (commonly  called  stigmas)  flat 
above,  convex  below,  sometimes  altogether  free,  sometimes  more  or  less  united.  Stigmatic 
glands,  or  true  stigmas,  in  a  double  row,  seated  on  the  upper  surface  of  the  branches 
of  the  style,  the  rows  continuous,  marginal,  roughish,  more  or  less  prominent  or  distinct. 
The  upper  parts  of  the  style,  of  hermaphrodite  flowers,  furnished  with  rigid  pollen-col- 
lecting hairs,  seated  either  on  the  apex  of  the  branches,  or  on  their  lower  side;  which 
are  wanting  in  female  or  neuter  flowers. 

The  fruit,  or  achaenium,  consists  of  the  calyx  tube,  with  the  pericarp  and  seed  coat  more 
or  less  intimately  united  between  themselves,  and  enclosing  the  embryo.  The  fruit  is 
therefore  1-celled  and  1-seeded,  articulated  with  the  receptacle,  usually  sessile,  but  some- 
times stipitate,  furnished  at  the  base  with  a  basilar  or  lateral  areola ;  erostrate  or  beaked 
at  the  apex,  surmounted  by  the  pappus,  terminated  by  an  epigynous  disk  embracing  a 
styliform  or  hollow  central  nectarium,  continuous  with  the  ovary.  Seed  erect,  attached 
to  the  bottom  of  the  fruit  by  a  very  short  funiculus.  Interior  lamina  of  the  seed  coat 
Endopleura  (albumen  of  Lessing),  thickish,  soft,  diaphanous,  perforated  by  the  diaphanous 
funiculus.  Embryo  straight,  radicle  short,  straight;  cotyledons  flat,  often  somewhat  con- 
vex on  the  back,  rarely  curved,  occasionally,  by  accident,  three. 

Inflorescence.  Flowers  collected  into  a  capitulus,  or  glomerulus  (the  old  com- 
pound flower).  A  Capitulum  consists  of  a  number  of  flowers,  attached  to  a  receptacle,  or 
apex  of  a  branch  (a  condensed  spike),  sometimes  flat,  sometimes  conical,  or  elongated,  the 
exterior  or  lower  ones  opening  first.  Flowers  either  all  hermaphrodite,  the  capitulus  is  then 
Homogamous ;  or  the  exterior  ones  are  female  or  neuter,  the  interior  ones  hermaphrodite, 
Heterogamous ;  or  all,  on  the  same  plant,  are  either  male  or  female,  the  capitula  are  then 
Monoicous ;  sometimes  they  are  Heterocephalous,  that  is,  in  the  same  plant  some  are  male 
some  female;  sometimes  they  are  Dioicous,  that  is,  the  capitula  of  the  plant  are  either  all 
male  or  all  female.  Some  capitula  have  all  the  flowers  tubular,  and  are  then  discoid  or 
flosculose,  or  they  are  all  strap-shaped,  and  are  then  called  Ligulatce  or  Semiflosculosce,  or 
sometimes  the  flowers  of  the  margin  or  ray  are  ligulate,  and  those  of  the  centre  or  disk 
tubulai*,  when  they  are  called  radiate.  Sometimes  all  are  bilabiate  and  are  then  falsely-discoid 
or  radiatiform.  Discoid  and  falsely-discoid  capitula  sometimes  have  the  marginal  flowers  like, 
but  larger  than  the  centre  ones,  and  are  then  said  to  be  crowned. 

The  Involucrum,  formerly  called  common  calyx,  consists  of  a  number  of  leaves  or 
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scales,  forming  either  one  or  several  series,  free  or  united  by  the  margins,  dry,  scariose, 
coriaceous,  fleshy,  prickly,  or  leafy:  often  furnished  with  an  appendix.  These  series  are 
either  equal  or  unequal,  imbricated  or  caliculate,  or  variously  elongated. 

A  glomerulus  is  a  capitulum  with  one  or  few  flowers,  furnished  with  a  proper  involu- 
crum,  variously  aggregated,  enclosed  in  a  general  involucrum,  seated  on  a  general  receptacle, 
the  central  ones  flowering  first,  the  exterior  ones  later  or  flowering  out  of  the  usual  order. 

The  Receptacle  is  either  paleaceous,  having  a  chaffy  scale,  similar  to  those  of  the 
involucrum,  at  the  exterior  side  of  each  flower — these  are  articulated  at  the  base,  and 
sometimes,  in  a  state  of  monstrosity,  expand  into  true  leaves ;  or  semipaleaceous,  the  ex- 
terior circles  of  flowers  only  having  them ;  or  they  are  epaleaceous  or  naked.  In  some 
capitula  the  receptacle  is  said  to  be  Jimbriliferous,  that  is,  each  flower  is  embraced  at 
the  base  by  an  irregular  scaly  margin;  or  abveolate,  appearing  as  if  honeycombed,  not  pro- 
duced into  bristles,  but  often  denticulate;  or,  lastly,  they  are  areolate,  where  a  pentagonal 
areola  surrounds  the  base  of  each  flower. 

Vegetation.  The  plants  of  this  family  are  usually  herbaceous  perennials,  or  shrubs; 
rarely  trees;  distributed  all  over  the  world,  and  constituting  nearly  one-tenth  part  of  the 
vegetable  kingdom.  Leaves  alternate  or  opposite,  most  various  in  their  forms  and  divisions, 
but  always  simple,  not  compound.  The  stems  (when  simple),  or  the  branches  terminated  by 
a  capitulum  or  glomerules:  the  branches  usually  corymbose,  the  centre  ones  flowering  first. 
The  leaves  under  the  capitula,  differ  from  the  others,  and  called  floral  or  bractial,  sometimes 
gradually  passing  into  scales,  or  abruptly  changed  into  much  larger  scales.  Corolla  some- 
times yellow  sometimes  blue  in  the  same  capitulum ;  Homochromous,  if  all  are  of  one  colour, 
or  Heterochromous  if  of  different  colours.  When  heterochromous  the  ray  is  always  blue, 
the  disk  yellow,  or  the  disk  also  becomes  blue  when,  by  monstrosity,  the  disk  florets 
become  ligulate.  The  proper  Juices  are  various,  sometimes  milky.  Taste  usually  bitter, 
astringent,  or  aromatic.    D.  C.  Prod. 

Affinities.  Under  this  head  I  know  not  what  to  say.  Viewed  as  a  whole,  the 
limits  of  the  order  are  so  strictly  defined  that  it  may  justly  be  said  to  stand  alone  in 
the  midst  of  the  vegetable  kingdom,  like  a  large  island  in  the  midst  of  the  ocean,  with 
a  few  smaller  ones  in  the  neighbourhood,  but  still  quite  distinct  from  all.  Affinities,  more 
or  less  close,  it  certainly  has,  but  none,  so  far  as  I  am  aware,  with  which  it  can  be 
confounded,  the  only  genus  referred  to  it,  which  does  not  at  first  sight  proclaim  itself 
a  member  of  the  family,  being  Xanthium,  and  it  differs  so  widely  in  general  appearance 
and  even  in  some  points  of  structure,  that  I  cannot  help  wondering  at  its  being  per- 
mitted to  retain  its  place. 

Many  plants  have  capitate  inflorescence,  and  some  have  their  florets  bound  by  an 
involucrum,  seated  on  a  receptacle,  and  with  even  a  pappus  calyx,  as,  for  example,  Dip- 
sacece,  but  they  want  the  venation  of  the  corolla,  the  valvate  aestivation,  the  usually 
cohering  anthers,  and  erect  ovules  of  Compositae.  Some,  as  Lobeliaceoe,  have  cohering 
anthers,  but  differ  in  almost  every  thing  else.  Many  have  valvate  aestivation,  but  none 
have  it  combined  with  the  peculiar  venation  and  united  anthers  of  this  family.  Solitary 
erect  ovules  are  also  met  with,  but  uncombined  with  any  other  of  the  essential  characters 
of  the  order.  Thus  we  see  that  more  remote  affinities  abound,  but  really  near  relations 
still  require  to  be  sought  for. 

In  explanation  of  the  very  important  doctrine  embodied  in  DeCandolle's  term  Corolla 
Neuramphipetala,  I  shall  here  introduce  an  extract  from  Mr.  Brown's  admirable  paper  on 
Composite,  published  in  the  12th  Vol.  of  the  Linnaean  Transactions,  which  details  the 
facts  on  which  it  rests. 

"The  whole  of  Compositae  agree  in  two  remarkable  points  of  structure  of  their 
corolla;  which,  taken  together  at  least,  materially  assist  in  determining  the  limits  of 
the  class.  The  first  of  these  is  its  valvular  aestivation ;  this,  however,  it  has  in  common 
with  several  other  families.  The  second  I  believe  to  be  peculiar  to  the  class,  and  hither- 
to unnoticed.    It  consists  in  the  disposition  of  its  fasciculi  of  vessels  or  nerves;  these,, 
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which  at  their  origin  are  generally  equal  in  number  to  the  divisions  of  the  corolla,  in- 
stead of  being  placed  opposite  to  these  divisions,  and  passing  through  their  axes  as  in  other 
plants,  alternate  with  them ;  each  of  the  vessels  at  the  top  of  the  tube  dividing  into 
two  equal  branches,  running  parallel  to  and  near  the  margins  of  the  corresponding  lacinest, 
within  whose  apices  they  unite.  These,  as  they  exist  in  the  whole  class,  and  are  in  a 
great  part  of  it  the  only  vessels  observable,  may  be  called  primary.  In  several  genera, 
however,  other  vessels  occur,  alternating  with  the  primary,  and  occupying  the  axes  of  the 
lacineas ;  in  some  cases  these  secondary  vessels  being  most  distinctly  visible  in  the  lacinea-, 
and  becoming  gradually  fainter  as  they  descend  the  tube,  might  be  regarded  as  recur- 
rent ;  originating  from  the  united  apices  of  the  primary  branches ;  but  in  other  cases, 
where  they  are  equally  distinct  at  the  base  of  the  tube,  this  supposition  cannot  be  ad- 
mitted. A  monopetalous  corolla,  not  splitting  at  the  base,  is  necessarily  connected  with 
this  structure,  which  seems  also  peculiarly  well  adapted  to  the  dense  inflorescence  of 
Composita? ;  the  vessels  of  the  corolla  and  stamina  being  united  and  so  disposed  as  to 
be  least  liable  to  suffer  by  pressure." 

Geographical  Distribution.  Representatives  of  this  family  are  found  in  all  parts 
of  the  world  from  the  polar  circles  to  the  equator,  and,  according  to  DeCandolle,  its 
species  amount  to  nearly  one-tenth  of  the  Vegetable  Kingdom.  But,  though  thus  gen- 
erally distributed  and,  as  a  whole,  form  so  large  a  proportion  of  the  vegetation  which 
covers  the  globe's  surface,  they  are  far  from  being  equally  prevalent,  in  proportion  to  the 
indigenous  vegetation  in  different  countries.  According  to  Humboldt,  every  7th  flowering 
plant  of  France  is  a  Composita;  in  Germany,  every  8th;  in  Lapland,  every  loth;  in 
North  America,  every  6th ;  in  tropical  America,  every  3d ;  of  the  North  of  New  Hol- 
land, according  to  Brown,  every  16th;  and  of  a  small  collection  formed  on  the  banks  of 
the  Congo  in  Africa,  every  23d.  In  Sicily,  every  3d,  the  same  in  the  Balearic  Islands, 
while  in  Melville  Island  the  proportion  is  nearly  the  same  as  in  the  tropical  parts  of  New 
Holland,  or  about  In  India,  taking  Wallich's  List  as  the  standard,  they  occur  in  the 

proportion  of  These  examples,  which  may  be  viewed  as  approximations  to  the  truth, 

serve  to  show,  with  sufficient  precision,  the  inequality  of  their  distribution  as  well  as  the 
want  of  any  fixed  ratio  of  increase  and  decrease  corresponding  with  latitude.  On  this 
subject,  however,  it  is  well  remarked  by  Lindley,  much  still  remains  to  be  learned,  and 
as  I  am  myself  only  acquainted  with  the  small  fragment  of  the  order  appertaining  to 
the  Indian  Peninsula,  I  am  not  in  a  position  to  throw  light  on  its  obscurities.  I  may 
however  remark,  that  the  number  of  alpine  species  of  our  flora  is  greater  in  proportion 
to  the  rest  of  the  vegetation  than  on  the  plains.  The  number  found  above  3000  feet  of 
elevation  amounting  to  probably  about  150  species,  which  I  imagine  is  nearly  in  the  ratio 
of  1  in  15  or  16  of  the  flowering  plants  of  these  regions. 

DeCandolle  gives  the  following  summary  as  the  result  of  his  examination  of  the 
natural  habit  of  Compositse.  "Out  of  8523,  of  which  he  had  any  knowledge,  1229  were 
annuals,  243  biennials,  2491  perennials,  2264  under  shrubs  from  1  to  3  feet  high,  366 
shrubs  from  4  to  15  feet  high,  72  small  trees,  4  large  trees  above  25  feet  high,  81  woody 
plants  of  which  nothing  further  was  known  [I  have  seen  the  Neilgherry  Mo?iosis,  ranked 
in  this  division,  fully  40  or  50  feet  high,  R.  W.],  126  twiners  or  climbers,  and  1201 
about  which  nothing  certain  could  be  ascertained.  These  were  distributed  as  follows : — 
347  in  the  South  Sea  Islands,  2224  in  Africa,  1827  in  Asia,  1042  in  Europe,  and  3590 
in  America.  Of  these  the  Cape  of  Good  Hope  possessed  1540,  Mexico  725,  Brazil  722, 
United  States  and  Canada  678,  the  Levant  610,  the  Continent  of  India  681,  North  and 
Middle  Europe  447,  Europe  at  the  Mediterranean  595,  Australia  294."  Lindley,  extract- 
ed from  D.  C.'s  Collection  of  Memoirs,  No.  X. 

The  following  note,  from  M.  Laseque's  Musee  Botanique  de  Delessert,  regarding  the 
proportion  this  family  bears  to  the  rest  of  the  vegetable  kingdom,  is  interesting.  After 
stating  that  the  order  at  the  present  day  includes  more  species  than  was  known  altogether 
to  Linnaeus,  he  adds  in  a  note:  "It  is  a  singular  fact,  that  the  proportion  Composita? 
bear  to  the  whole  of  the  known  vegetable  kingdom,  has  always  been  about  the  same, 
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that  is  to  say,  about  one-tenth.  Linnasus  defined  785  out  of  8500;  in  1809  we  reckoned 
2800  Compositae  out  of  27,000  species;  DeCandolIe,  in  1838,  described  8525,  again  about 
the  tenth  of  the  vegetable  kingdom;  and  now,  when  the  estimate  has  reached  95,000  species, 
we  find  the  Compositae  amount  to  9500. 

Properties  and  Uses.  These,  when  viewed  in  relation  to  the  magnitude  of  the  family, 
disappoint  our  expectations,  and  may  be  stated  generally  as  being  comparatively  of  in- 
ferior importance,  while,  as  regards  the  Indian  Flora,  they  are  of  very  secondary  note. 
Some  are  used  as  esculents,  several  are  used  in  the  arts,  and  a  good  many  have  attained 
some  repute  in  medicine,  but  not  one  of  the  latter  category  even  remotely  approach,  in 
their  properties,  the  valuable  qualities  of  the  Cinchonas  and  many  others  met  with  in  most 
other  large  families;  and  I  believe  I  am  correct  in  stating  that,  out  of  the  whole  10,000 
species  included  within  the  limits  of  this  order,  there  is  not  one  in  current  use  in  medi- 
cal practice,  for  which  substitutes  generally  equal  to,  or  better  than  the  original,  cannot 
be  readily  obtained. 

I  shall  however  glance  at  a  few  of  the  principal  articles  appertaining  to  each  of  these 
heads.  To  treat  the  subject  methodically,  the  proper  plan  would  be  to  consider  them 
under  the  leading  Botanical  divisions  or  sub-orders,  but  I  apprehend  the  other  will  be 
esteemed  the  more  convenient,  as  demanding  from  the  reader  a  smaller  amount  of  Botani- 
cal knowledge. 

Esculents.  Under  this  head  we  find  several  used  as  salads,  substitutes  for  Spinach, 
and  a  few  esculent  roots.  Among  the  first  is  the  well  known  and  justly  appreciated 
Lettuce,  Lactuca  sativea,  and  Endive,  Cichorium  Endiviva,  and  Intybus ;  also  the  young 
and  tender  leaves  of  Swine's  thistle,  Sonchus  oleraceus,  and  Pieridium  sativum.  The 
young  leaves  of  Swine's  thistle,  boiled,  are  also  esteemed  a  good  substitute  for  Spinach ;  so 
are  those  of  Spilanthes  oleracea,  an  Indian  plant  of  easy  cultivation,  but  the  good  qualities 
of  which  we  have  not  yet  learned  to  appreciate.  The  Artichoke  and  Cardoon,  Cinera 
scolemus  and  Cardunculus,  are  both  well  known,  the  former  prized  for  its  flower-heads 
before  expansion — the  fleshy  bases  of  its  involucre  leaves  and  receptacle  being  the  part 
used,  the  latter  for  the  delicate,  aspargus-like  foot  stalks  of  its  leaves,  when  nicely  blanched. 

Among  those  cultivated  for  their  roots,  the  Salsafy,  Tragopogon  porrifolius,  merits 
prominent  notice ;  their  flavour  is  peculiar,  but  I  believe,  to  most  tastes,  very  agreeable. 
Scorzonera  deliciosa  is  another  of  the  same  kind ;  they  are  cultivated  like  carrots  or 
parsnips.  Those  of  the  Jerusalem  Artichoke,  Helianthus  tuberosus,  a  species  of  Sun-flower, 
is  also  in  repute,  and  has  the  advantage  of  being  easily  cultivated  on  the  plains  of  India, 
which  the  others  have  not.  On  the  Continent  of  Europe  the  Succory  and  Endive  are 
largely  cultivated  for  their  roots,  which  are  taken  up  in  autumn,  dried,  roasted  and 
powdered  like  coffee,  for  which  they  are  sometimes  used  as  a  substitute,  but  oftener  to 
adulterate  that  favourite  beverage.  Some  persons  even  go  so  far  as  to  assert  that  French 
coffee  owes  its  superior  flavour  to  that  admixture. 

Arts.  Those  used  in  the  arts  are  not  numerous.  The  seeds  of  several  yield  a  bland 
oil,  those  for  example  of  the  Sun-flower,  Madia  sativa,  and  in  this  country  the  Ramtil, 
Guezotia  oleifera,  is  in  Mysore  largely  cultivated  as  an  oil  plant.  In  Chili  and  in  Europe, 
the  Madia  is  cultivated  for  the  same  purpose,  and  yields,  as  compared  with  Linseed,  in 
the  proportion  of  32  to  2J,  while  its  cake  is  good  feeding  for  cattle.  It  seems  therefore 
a  desirable  plant  for  India.  The  petals  of  Carthamus  tinctorius,  yield  a  deep-yellow  dye, 
much  used  in  China  for  dying  silk,  and  is  cultivated  in  India  for  them,  but  I  believe 
the  seed  are  also  pressed  for  oil.  When  used  as  a  dye,  the  petals  are  infused  in  an  alka- 
line solution,  and  afterwards  treated  with  a  vegetable  acid.  They  are  also  prepared  and 
used  as  a  substitute  for  Saffron.  The  Polish  Jews  are  said  to  be  so  fond  of  that  pre- 
paration that  they  mix  it  with  their  bread  and  most  other  viands,  and  in  England  the 
lower  orders  mix  it  with  their  puddings.  The  corolla  of  the  Dahlia  furnishes  a  beautiful 
carmine,  and  Eclipla  erecta,  an  Indian  plant,  found  also  in  Brazil,  stains  black  the  hair 
of  the  Brazilian  women. 
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As  ornamental  plants  many  are  cultivated,  but  the  Dahlia  is  the  favourite  in  England 
In  India  the  French  Marigold  is  in  great  repute  among  Mussulmen,  and  in  European  gardens 
the  Coriopsis  and  Zinnea  are  frequent  inmates,  along  with  a  few  others.    The  Chrysanthemum 
Indicum,  or  Christmas  flower,  is  much  less  known  in  India  than  in  England. 

Medicines.  Under  this  head  a  long  article  might  be  written  as  many  species  are  reputed 
to  possess  properties  of  considerable  value,  and  doubtless  many  merit  the  reputation  they  have 
acquired,  though  now  principally  employed  in  domestic  practice.  It  is  not,  however,  my  inten- 
tion to  dilate  on  this  branch  of  the  subject,  in  a  work  appropriated  to  Indian  Botany,  so  few 
of  those  favourably  spoken  of  being  natives  of  this  country  or  even  procurable  in  it.  As  a 
general  principle  it  may  be  remarked  that  many  of  those  used  in  medicine  are  distinguished 
for  their  possession  of  bitter  and  aromatic  properties,  and  are  therefore  adapted  to  the  treat- 
ment of  diseases  of  debility.  Of  this  description  are  our  Artimesia  Indica  and  Vernonia 
Anthelmentica,  the  leaves  and  tops  of  the  former,  in  form  of  infusion  and  electuary,  being 
prescribed  by  native  practitioners  in  various  forms  of  nervous  and  spasmodic  diseases  con- 
nected with  debility  and  obstructed  secretions,  and  as  an  antiseptic  fomentation  in  foul  spread- 
ing ulcers ;  while  the  seeds  of  the  latter,  which  are  bitter  and  pungent,  are,  as  the  name 
imports,  valued  as  a  remedy  against  worms.  On  the  Malabar  Coast  it  is  stated  an  infusion 
of  them  is  given  for  coughs  and  in  flatulencies.  Wedelia  (or  Verbesina)  calendulacea 
(R.  W.  Icones,  No.  1109),  is  "pleasant  and  somewhat  aromatic  to  the  taste"  and  every  part 
of  it  is  used  in  medicine.  It  is  prescribed  in  powder  and  decoction  in  jaundice  and  visceral 
obstructions.  The  root  of  Anacyclus  (Anthemis)  Pyrethrum,  to  be  met  with  in  most  Indian 
bazars,  is  acrid  and  pungent,  causing,  when  chewed,  a  copious  flow  of  saliva,  hence  is  useful 
in  toothache  through  its  depletory  action  and  counter  irritation.  The  effect  is  attributed  to  a 
soft  resin  and  aetherial  oil  which  enter  into  its  composition.  With  these  I  believe  I  have 
nearly  gone  through  the  list  of  Composite  plants  used  in  native  practice  in  Southern  India. 
With  the  exception  of  the  last,  not  an  Indian  plant,  I  am  not  aware  of  any  of  them  being 
prescribed  by  European  practitioners,  but  some  of  them  seem  to  merit  a  trial.  But  it  would 
be  doing  injustice  to  the  subject  were  I  to  stop  here.  The  milky  juice  of  several  species  of 
Lettuce,  when  inspissated  by  exposure  to  the  sun,  becomes  the  well  known,  but  not  now  much 
used,  Lactucarium,  a  narcotic  of  some  power,  free  from  the  stimulating  properties  of  opium, 
for  which  it  is  occasionally  substituted  in  cases  where  that  drug  is  inadmissible.  On  the 
Continent  of  Europe  the  roots  of  the  Endive  are  in  great  repute  in  domestic  practice,  but 
I  presume  are  not  very  active  in  their  operation,  otherwise  they  would  not  be  so  much  used 
as  aliments.  The  Thistle  tribe,  Cynarece  or  Carduacecs,  are  bitter  and  stimulant,  and  some 
are  endowed  with  diuretic  and  diaphoretic  virtues.  The  seed  of  many  of  them  are  oily  and 
purgative  but  destitute  of  aroma.  The  seed  and  leaves  of  the  Blessed  thistle,  Cnicus  benedictus, 
were  formerly  in  high  repute  as  tonics  in  Europe,  and  many  species  of  Centauria,  Carduus  and 
Cnicus  are  still  in  use  on  the  Continent  as  tonics  and  febrifuges,  but  are  nearly  wanting  in 
the  Flora  of  India.  Eupatorium  Ayapana  is,  both  in  China  and  India,  supposed  to  be  an 
antidote  to  snake  bites,  and  doubtless  is  as  efficient  as  a  hundred  other  equally  impotent 
remedies  that  have  obtained  similar  repute,  the  cures  being  for  the  most  part  referable  to  the 
post  hoc  not  propter  hoc  principle.  An  infusion  of  the  leaves  is  however  said  to  form  an 
excellent  diet  drink,  and  their  juice  to  be  very  effective  in  cleaning  foul  ulcers.  Grangea 
Madraspatana,  a  common  Indian  plant  belonging  to  the  Asteroid  division  of  the  order,  but 
referred  by  Linnseus  to  Artimesia,  may  be  noticed  as  another  medicinal  plant,  though  not 
mentioned  by  Ainslie.  Artimesia  chinensis  yields  the  celebrated  moxa.  Myriogyne  minuta 
( Artimesia  stemutatoria,  Roxb.),  and  Arnica  montana  are  both  violent  sternutatories,  and  the 
latter1,  known  in  England  under  the  name  of  "mountain  tobacco,11  is  said  to  be  a  virulent  plant, 
acting  as  an  acrid  narcotic  agent.  It  is  recommended  in  putrid  fevers,  and  in  paralytic  affec- 
tions is  considered  so  efficacious  that  it  has,  in  Europe,  got  the  name  of  Panacea  lapsorum. 
Many  more  might  be  mentioned  but  I  must  refer  those  desirous  of  further  information  to 
Lindley's  Vegetable  Kingdom  and  Endlicher's  Enchridion  Botanicum. 

Remarks  on  Genera  and  Sfecies.  In  so  extensive  an  order,  and  one  to  the  knowledge 
of  which  the  Indian  Botanist  has  no  guide  more  compendious  than  a  general  system  of  Botany, 
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in  which  he  must  search  through  upwards  of  1000  genera  to  find  the  genus  of  any  species  he 
may  have  under  examination,  I  have  thought  I  might  render  him  a  more  acceptable  service 
by  preparing  a  brief  Synopsis  of  all  those  appertaining  to  the  Indian  Flora,  than  by  any 
amount  of  remarks  on  such  of  them  as  may  have  engaged  my  particular  attention.  Such 
a  synopsis,  if  but  moderately  well  drawn  up,  should  materially  lessen  his  labour,  while 
endeavouring  to  ascertain  the  genus  of  an  unknown  plant,  through  the  simple  operation  of 
concentrating  his  attention  on  about  one-tenth  of  the  whole  number  embraced  by  a  general 
system  of  Botany,  exclusive  of  the  advantage  of  having  only  to  deal  with  the  most  essential 
points  of  the  character  of  each  genus. 

The  characters  as  given  in  the  following  Synopsis  are  simply  abreviations,  of  those  of 
DeCandolle's  Prodromus,  and  therefore  can  only  be  viewed  as  aids  to  the  knowledge  of,  not 
as  substitutes  for  the  originals,  the  difference  between  the  two  being  that  mine  are  somewhat 
differently  arranged  and  include  only  the  essential  particulars  of  his  fuller  definitions.  I  was 
in  the  first  instance  induced  to  undertake  this  abridgment  from  having  myself  often  felt  the 
want  of  some  work  to  which  I  could  refer  for  Indian  genera,  apart  from  those  of  the  rest 
of  the  world  (still  a  desideratum),  while  undergoing  the  irksome  labour  of  studying  the 
characters  of  numerous  foreign  ones,  where  there  was  no  chance  of  finding  what  1  wanted, 
and  now  publish  it  in  the  hope  of  thereby  smoothing  down,  for  others,  some  of  the  impedi- 
ments which  then  beset  my  own  path.  If  I  have  succeeded  in  lightening  the  labours  of 
those  following  in  the  same  track  mine  is  amply  rewarded.  A  compendium  of  all  the  Indian 
species  described  in  that  great  work  would  prove  a  boon  indeed  to  the  Indian  Botanist,  and 
it  is  to  be  hoped  that  this  consideration  will  induce  some  one,  having  leisure  for  the  task, 
to  undertake  the  work,  as  the  materials  accumulated  by  the  esteemed  author,  though  still 
imperfect,  are  wonderfully  complete. 

Various  plans  for  the  subdivision  and  grouping  of  the  species  of  this  great  family,  to 
bring  them  more  within  our  grasp,  have  at  different  times  been  proposed.  Tournefourt  divided 
Compositse  into  three  Classes,  adopting  as  the  basis  of  his  arrangement  the  form  of  the 
corolla :  Flosculose,  Semiflosculose  and  Radiate.  The  first  of  these  included  the  modern 
Cynarece,  to  the  second  Cichoracece  corresponds,  and  to  the  last  all  those  with  Radiate  flowers. 

Jussieu  also  divides  them  into  three  Classes  or  Orders:  Cichoracce,  Cinocephalce  and 
Corymbiferce.  The  first  is  still  retained,  and  also,  with  some  modifications,  the  second :  the 
third,  having  capitula,  partly  flosculose  partly  ligulate,  or  altogether  flosculose,  but  with  male 
or  hermaphrodite  flowers  in  the  centre  and  females  in  the  circumference  (DeCandolle's  Tubuli- 
florae),  has  been  largely  modified  by  late  observers. 

Linnaeus  divides  his  19th  Class,  Syngenesia,  into  five  orders.  1st.  Polygamia  eqaulis,  flowers 
all  perfect.  2d.  Polygamia  superflua,  flowers  of  the  disk  hermaphrodite,  of  the  ray  female. 
3d.  Polygamia  frustrania,  flowers  of  the  disk  hermaphrodite,  of  the  ray  sterile.  4th.  Polygamia 
necessaria,  flowers  of  the  disk  male,  of  the  ray  female ;  and  5th.  Polygamia  segregata,  the 
general  capitulum  made  up  of  a  series  of  minor  capitula,  each  containing  from  one  to  several 
flowers,  having  the  united  anthers  of  the  class. 

Cassini  divided  the  Order  into  19  Tribes,  each  mainly  resting  on  some  peculiarity  of  the 
style  and  stigma.  Lessing  adopted  the  principles  of  his  arrangement  to  a  certain  extent,  but 
reduced  the  number  of  tribes  from  19  to  eight,  taking  the  primary  characters  of  his  tribes 
from  the  style  of  the  stameniferous  flowers. 

DeCandolle  has  adopted  Lessing's  eight  Tribes  as  the  basis  of  his  arrangement,  but  has  recast 
the  distribution,  by  combining  them  with  other  characters  taken  from  the  inflorescence,  hence 
his  three  primary  groups :  Tubuliflorce,  Labiatiflorce  and  Liguliflorce,  a  division,  perhaps 
somewhat  artificial,  but  certainly  calculated  most  materially  to  lighten  the  labour  of  ascer- 
taining the  name  and  place  of  an  unknown  genus.  The  tribes  are  distinguished  by  certain 
peculiarities  of  the  style. 

These  styloid  distinctions  are  not  always,  especially  in  the  first  division,  of  easy 
application  in  practice,  but,  notwithstanding  the,  apparent,  narrowness  of  the  foundation,  it 
seems  to  have  afforded  room  enough  for  the  erection  of  a  large  and  wonderfully  perfect 
edifice.  It  is  probable  it  is  but  another  step  towards  a  better  by  throwing  much  new 
light  on  many  parts  previously  most  obscure  and  unintelligible. 
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SYNOPSIS  of  the  Genera  of  Indian  Composite,  translated  and  abridged  from 

De  CaNDOLLe's   PRODROMUS — WITH    A    FEW   ADDITIONS    AND    OCCASIONAL  NoTES. 


INTRODUCTION. 

It  will  be  seen  by  those  who  take  the  trouble  to  com- 
pare the  following  characters  with  the  originals,  that  I 
have  generally  departed  considerably  from  De  Candolle's 
arrangement.  My  object  in  doing  so  was  to  render 
them  more  compendious,  the  alteration  in  form  better 
enabling  me  to  retrench  superfluities,  and  at  the  same 
time  give  greater  precision,  by  placing  the  strongest 
points  of  each  at  the  beginning.  The  characters  taken 
from  the  capitula,  flowers,  achaenia,  and  pappus — which 
are  really  the  essential  ones — occupy  the  first  rank: 
while  those  taken  from  the  vegetation  generally,  in- 
cluding the  texture  and  duration  of  the  stem,  form,  and 
position  of  the  leaves,  peculiarities  of  the  inflorescence, 
the  receptacle  and  its  clothing,  and  the  colour  of  the 
flowers,  are  uniformly  referred  to  the  second.  By  fol- 
lowing this  plan,  the  characters  are  in  fact  completely 
recast,  and,  though  still  made  up  of  the  original  materi- 
als, are,  I  think,  rendered  of  much  more  easy  applica- 
tion in  practice,  and  to  that  extent  at  least  are  improved. 

According  to  De  Candolle's  classification,  the  whole 
family  is  divided  into  three  primary  groups  or  sub-orders, 
viz.  Tubuliflora,  Labiatiflorce,  and  LiguliflorcE. 

These  are  again  divided  into  "eight  tribes,"  each  of 
which  is  still  further  divided  into  "sub-tribes,"  "divi- 
sions" and  "sub-divisions." 

Of  all  these  analytical  divisions  I  have  availed  myself 
in  the  construction  of  this  Synopsis,  not  that  I  consider- 
ed the  introduction  of  such  elaborate  machinery  neces- 
sary for  the  working  out  of  the  few  genera  I  have  to 
deal  with,  but  as  furnishing  an  instructive  example  of 
skilful  and  lucid  analysis,  successfully  brought  to  bear 
on  the  discrimination  of  individuals,  among  a  vast  as- 
semblage of  natural  objects,  all  so  intimately  blended 
with  each  other  that,  without  some  such  contrivance  to 
aid  the  apprehension  and  memory,  they  never  could  be 
brought  within  the  grasp  of  human  comprehension. 

*  TcBULiFLORiE.  Hermaphrodite  flowers  tubular, 
regular,  5-  (rarely  4-)  toothed.  [In  this  division  all  sorts 
of  flowers  occur,  hermaphrodite,  female  and  male,  possi- 
bly sometimes  all  in  the  same  capitulum — two  kinds 
very  generally,  female  and  hermaphrodite — the  charac- 
ter is  however  limited  to  the  hermaphrodite  flowers.] 

Tribe  1st.  Vernoniace.e.  Style  of  the  hermaphro- 
dite flowers  cylindrical;  branches  usually  elongated, 
subulate,  rarely  short  and  obtuse,  always  equally  and 
longish  hispid  (semper  equaliter  et  longiuscule  hispidis); 
stigmatic  series  ending  above  the  middle  of  the  branches 
of  the  style.  [Of  this  tribe  D.  C.  defines  59  genera,  7 
of  which  have  Indian  representatives.] 

Tribe  2d.  Eupatoriace.e.  Style  of  the  hermaphro- 
dite flowers  cylindrical ;  branches  long,  somewhat 
thickened  or  clavate  above,  exteriorly  puberulously  pa- 
pillose ;  stigmatic  series  scarcely  elevated,  usually  end- 
ing above  the  middle  of  the  branches  of  the  style. 
[Genera  44,  of  which  5  only  are  found  in  India.] 

Tribe  3d.  Asteroide^;.  Style  of  the  hermaphro- 
dite flowers  cylindrical ;  branches  exteriorly  somewhat 


flattened,  equally  and  minutely  puberulous  above ;  stig- 
matic series  prominent,  extending  almost  to  the  origin 
of  the  exterior  hairs.  [To  this  tribe  172  genera  belong, 
38  of  which  have  Indian  species.] 

Tribe  4th.  Senecionide.e.  Style  of  the  hermaphro- 
dite flowers  cylindrical;  branches  linear  penicillate  at 
the  apex,  sometimes  produced  beyond  the  penicillus 
into  a  short  cone,  or  elongated  into  a  narrow  hispid  ap- 
pendix; stigmatic  series  broadish  and  prominent,  ex- 
tending to  the  pencil.  [This  is  by  much  the  largest 
tribe  of  the  family :  it  contains  388  genera,  42  of  which 
have  Indian  representatives.] 

Tribe  5th.  Cynare.e.  Style  of  the  hermaphrodite 
flowers  nodosely  thickened  above,  often  penicillate  at 
the  knot;  branches  sometimes  cohering,  sometimes  free, 
puberulous  exteriorly;  stigmatic  series  not  prominent, 
confluent,  extending  to  the  apices  of  the  branches  and 
there  confluent.  [To  this  tribe  81  genera  are  referred, 
18  of  which  have  Indian  representatives.] 

**  Labiatiflor.e.  Hermaphrodite  flowers,  usually 
bilabiate. 

Tribe  6th.  Mutisiace2e.  Style  of  the  hermaphrodite 
flowers  cylindrical,  or  somewhat  nodose  above ;  branches 
usually  obtuse  or  truncated,  very  convex,  and  clothed 
on  the  superior  part  with  minute  hairs,  which  are  rarely 
wanting.  [This  tribe  includes  54  genera,  only  6  of 
which  are  referable  to  the  Indian  Flora.] 

Tribe  7th.  Nassauviace^e.  Style  of  the  hermaphro- 
dite flowers  not  nodosely  thickened ;  branches  linear 
longish,  truncated  at  the  apex  or  penicillate.  [This 
tribe  contains  26  genera,  but  has  no  Indian  represen- 
tative.] 

##*  LiGULiFLORiE.    All  the  flowers  hermaphrodite. 

Tribe  8th.  Cichorace.e.  Style  cylindrical  above ; 
branches  longish,  somewhat  obtuse,  equally  pubescently- 
roughish;  stigmatic  series  ending  above  the  middle  of 
the  branches  of  the  style.  [This  last  includes  83  gen- 
era, of  which  16  have  Indian  species.] 

The  total  number  of  genera  is  extracted  from  Meis- 
ner's  "Genera  Plantarum,"  as,  owing  to  some  errors  in 
the  numbering  of  the  series  in  D.  C.'s  Prodromus,  they 
could  not  be  so  correctly  obtained  from  that  work.  A 
few  genera  were  omitted  by  D.  C.  which,  when  added 
to  the  above,  make  up  the  total  number  to  about  920. 
Several  have  however  been  since  added  to  that  series, 
so  that  the  total  number  now  defined  in  Botanical  works 
may  perhaps  amount  to  about  950.  Some  of  these  will 
probably  require  to  be  reduced,  but  others  must  be 
formed  to  include  imperfectly  known  species,  which  are, 
for  the  present,  referred  to  genera  to  which  they  seem 
most  nearly  related,  but  to  which  they  may  not  properly 
belong,  as  for  example  Oligolipes,  in  this  list. 

P.  S.  Oct.  1848.  According  to  Lindley's  Veg.  King- 
dom, published  last  year,  but  the  preface  dated  Octo- 
ber 1845,  there  were  then  1005.  If  his  list  was  com- 
pleted three  years  ago,  it  is  probable  the  list  of  genera  at 
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the  present  time  amounts  to  1050.  According  to  this 
estimate  the  Indian  portion  of  the  Order  has  representa- 
tives of  about  one-eighth  of  the  whole  number  of  gen- 
era, but  only  about  one-fourteenth  or  one-fifteenth  of 
the  species. 


SYNOPSIS  OF  THE  GENERA  OF  INDIAN  COMPOSITE. 

TUB  ULIFL  ORJE. 

Tribe  I.  Vernoniace.e. 

Sub-tribe.  Vernonie^:.  Capitula  discoid homogamous. 
Branches  of  the  style  elongated  or  acuminate. 

Div.  I.  Euvernonieje.  Anthers  ecaudate,  involucre 
not  compressed,  polyphyllous. 

*  Pappus  none,  or  simple,  crown-like. 

1.  Oiospermum  (Less.  D.  C.  Prod.  5-11).  Capitula 
many-flowered,  flowers  equal.  Achaenia  rounded  at  the 
apex,  10-ribbed.  Pappus  wanting. — Herbaceous,  diffuse, 
opposite-leaved  plants.  Capitula  solitary,  long  pedun- 
cled,  opposite  the  leaves.  Involucre  spreading,  terete, 
surrounded  at  the  base  by  unequal-sized  leaves,  longer 
than  the  capitulum.  Receptacle  naked,  broad.  Cor- 
olla regular,  5-cleft,  pale.  Peninsula,  one  species,  station 
unknown. 

2.  Ethulia  (Cass.  D.  C.  5-12).  Capitula  many-flow- 
ered. Achaenia  obpyramidal,  4-sided,  4-ribbed,  glab- 
rous, glandular,  truncated  at  the  apex.  Pappus  minute, 
entire,  fleshy,  crown-like. — Erect,  ramous  herbs ;  leaves 
alternate,  pellucid,  dotted.  Involucre  terete,  many  se- 
ries, scales  sub-foliaceous.  Receptacle  naked.  Corolla 
rosecoloured  or  purple.    Bengal,  one  species. 

**  Pappus  1,  or  several  series;  interior  ones  always 
hristle-like. 

3.  Vernonia  (Schreb.  D.  C.  5-15,  R.  W.  Icon.  829  and 
1076  to  79).  Capitula  usually  many-flowered.  Achaenia 
with  a  cartilaginous  callous  at  the  base,  and  a  large 
epigynous  disk.  Pappus  usually  a  double  series,  the 
interior  one  bristly,  much  longer  than  the  paleaceous 
outer  one. — Herbs,  shrubs  or  trees;  leaves  alternate, 
often  glandulose.  Involucre  imbricated,  interior  squamas 
longest.  Receptacle  naked,  or  rarely  sub-fimbrillose. 
Flowers  few  or  many.  Corolla  regular,  5-cleft,  usually 
purple  or  rose-coloured.    Generally  diffused  over  India. 

4.  Decaneurum  (D.  C.  5-66,  R.  W.  Icon.  1080  to  84). 
Capitula  many-flowered.  Achasnia  usually  glabrous, 
marked  with  10  prominent  ribs.  Pappus  1  series,  bris- 
tles thick,  rigid,  densely  barbellate. — Herbaceous  or 
suffruticose ;  leaves  alternate.  Involucre  imbricated, 
often  surrounded  with  foliaceous  bracts.  Receptacle  flat, 
alveolate.  Flowers  regular,  5-cleft,  purplish.  Widely 
diffused,  preferring  alpine  ranges. 

5.  Cyanopis  (Bl.  D.  C.  5-69).  Capitula  many-flow- 
ered, homogamous.  Achasnia  prismatico-pentagonal, 
glabrous,  the  terminal  areola  broad  sub-capitulate.  Pap- 
pus 1  series ;  bristles  rigid,  distinct  to  the  base,  decidu- 
ous, rough. — Erect,  ramous  herbs,  probably  annuals; 
leaves  alternate.   Capitula  few  on  the  points  of  the 


branches.  Involucre  hemispherical,  scales  many  series, 
imbricating.    Flowers  bluish.    Java,  Burma,  Moluccas. 

6.  Monosis  (D.  C.  5-77,  R.  W.  Icon.  1085).  Capitula 
1-flowered.  Achaenia  glabrous,  terete.  Pappus  2-3 
series,  bristles  rigid,  scabrous. — Arboreous  or  suffruti- 
cose, leaves  alternate.  Panicles  naked,  the  apices  of 
the  branchlets  bearing  numerous  sub-umbellate,  sessile 
capitulae.  Scales  of  the  involucre  imbricated,  obtuse, 
shorter  than  the  flowers.  Corolla  rose-coloured.  [M. 
Wightiana  is  a  considerable  tree,  with  large  obovate 
leaves,  traversed  by  thick  transverse  veins,  like  those  of 
a  Dillenia.]    Eastern  slopes,  Neilgherries. 

Div.  II.  Elephantopeje.  Anthers  ecaudate.  Involucre 
compressed;  scales  alternately  conduplicate. 

7.  Elephantopus  (Cass.  Lin.  D.  C.  5-85,  R.  W.  Icon. 
1086).  Capitula  of  several  (3-5,  usually  4)  equal  flow- 
ers, densely  congested  into  a  glomerulous,  enclosed  by 
leaves.  Achaenia  slightly  compressed,  many-ribbed, 
pilose.  Pappus  1  series,  some  of  the  bristles  dilated  at 
the  base. — Perennial,  erect,  pilose  herbs  with  alternate, 
sessile  leaves  and  terminal  glomerulus.  Involucre  com- 
pressed, scales  in  a  double  series,  alternately  flat  and 
conduplicate.  Rachis  naked.  Corolla  palmate,  limb  5- 
cleft,  one  of  the  fissures  deeper.    Generally  diffused. 

Tribe  II.  Edpatoriace-e. 

Sub-tribe.  Eupatorie^:.  Capitula  homogamous.  Flow- 
ers never,  strictly  speaking,  yellow. 

*  Agerate*.  Pappus  paleaceous  or  partly  squamel- 
late. 

8.  Agerattjm  (Lin.  D.  C.  5-108).  Capitula  many- 
flowered.  Achaenia  somewhat  5-angled,  attenuated  at 
the  base.  Pappus  5-10,  free  paleaceous  scales,  aristato- 
acuminate,  or  pectinate  obtuse. — Annual,  erect  herbs, 
with  opposite  leaves.  Involucre  imbricated.  Recepta- 
cle naked.  Flowers  blue  or  white.  A  common  weed 
every  where. 

9.  Adenostemma  (Forst.  D.  C.  5-110,  R.  W.  Icon. 
1087-88).  Capitula  many-flowered.  Achaenia  obovate 
oblong,  surmounted  by  3-5  rigid  bristles,  glandular, 
globose  or  clavate  at  the  apex. — Herbs  with  opposite 
leaves  and  corymbosely  panicled  capitula.  Involucre 
campanulate,  somewhat  shorter  than  the  flowers.  Squa- 
mae 1  series,  foliaceous,  oblong.  Receptacle  flat,  naked, 
foviolate.  Corolla  white.  Stigmas  long  exserted,  thick- 
ened at  the  point  and  coloured.  Alpine  plants,  widely 
distributed  over  India. 

**  Pappus  selose,  barbellate  or  plumose. 

10.  Eupatorium  (Tourn.  D.  C.  Prod.  5-141).  Capi- 
tula many-flowered.  Achaenia  angled  or  striated.  Pap- 
pus 1  series,  pilose,  rough. — Herbs  or  under-shrubs. 
Leaves  usually  opposite.  Capitula  corymbose  or  pani- 
cled. Scales  of  the  involucre  1  to  several  series  im- 
bricating. Receptacle  fiat,  naked.  Corolla  dilated  at 
the  throat,  purple,  blue,  or  white.  Branches  of  the  style 
exserted,  obtuse.    Nepaul,  Khassya  mountains,  &c. 

11.  Mikania  (Willd.  D.  C.  Prod.  5-187).  Capitula  4- 
flowered.   Achasnia  angled.   Pappus  1  series,  pilose 
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roughish. — Shrubs  or  herbs  often  climbing.  Leaves  op- 
posite often  united  between  themselves  by  a  transverse 
projection.  Capitula  spicate,  racemose,  corymbose,  or 
panicled.  Involucre  4-leaved,  with  bracts  at  or  below 
the  base.  Tube  of  the  corolla  short,  dilated,  campanu- 
late  at  the  throat,  white  or  pale  yellow.  Anthers  sub- 
exserted.    Penang  and  Eastern  Islands  generally. 

Sub-tribe.  Tdssilagene^:.    Capitula  heterogamous  or 
dioicous. 

*  Capitula  radiate.    Ray  florets  ligulate  female,  disk 
ones  tubular  male. 

12.  Tussilago  (Toum.  D.  C.  Prod.  5-208).  Capitula 
many-flowered,  heterogamous.  Ray  several  series,  nar- 
row ligulate,  female ;  flowers  of  the  disk  few,  tubular, 
male ;  limb  campanulate,  5-toothed.  Achaenia  of  the 
ray  oblong,  cylindrical,  glabrous,  of  the  disk,  abortive. — 
Perennial  herbs.  Leaves  produced  after  flowering. 
Scape  scaly,  1-cephalous.  Involucre  1  series.  Flowers 
yellow.  Himalayas. 

Tribe  III.  Asteroideje. 

Sub-tribe  I.  AsteriwejE.  Capitula  homo  or  heteroga- 
mous usually  radiate.  Anthers  ecaudate,  leaves  almost 
always  alternate. 

Div.  II.  Astereje.  Capitula  heterogamous,  radiate. 
Receptacle  epaleaceous,  naked,  alveolate,  or  flmbriliferous. 

*  Achania  compressed.  Pappus  pilose,  one  or  several 
series. 

13.  Aster  (Nees.  D.  C.  Prod.  5-226).  Capitula  radi- 
ate, flowers  of  the  ray  1  series,  fertile ;  of  the  disk  her- 
maphrodite, 5-toothed.  Achasnia  compressed.  Pappus 
pilose,  persistent,  several  series:  bristles  scabrous,  un- 
equal, otherwise  similar. — Perennial  herbs,  with  alter- 
nate leaves.  Capitula  solitary  or  several,  corymbose. 
Scales  of  the  involucre  several  series,  loosely  imbri- 
cated. Receptacle  alveolate;  margins  of  the  alveola? 
more  or  less  dentate.  Florets  of  the  ray  white,  blue, 
or  purplish;  of  the  disk  yellow.  [This  genus  seems 
scarcely  admissible  into  the  Indian  Flora.] 

14.  Galatella  (Cass.  D.  C.  Prod.  5-254).  Capitula 
radiate,  ray  1  series,  ligulate,  neuter  or  with  abortive 
female  organs,  disk  hermaphrodite,  fertile.  Achaenia 
densely  hairy  or  strigose.  Pappus  several  series,  bristles 
rigid,  rough. — Perennial  herbs  with  simple  stems,  corym- 
bose at  the  apex.  Leaves  alternate,  3-nerved  at  the 
base,  punctuate.  Involucre  scales  shorter  than  the  disk, 
imbricated.  Receptacle  alveolate.  Alveolae  toothed. 
Branches  of  the  fertile  styles  spathulate.  Disk  yellow, 
ray  blue,  purple  or  white.  Himalayas. 

15.  Caumeris  (Nees.  D.  C.  5-258).  Capitula  radiate, 
ray  ligulate  female,  1  series ;  disk  hermaphrodite,  fertile. 
Achaenia  compressed,  rough  on  the  margin.  Pappus 
about  1  series,  rough,  unequal. — Herbaceous  perennials, 
stems  angled,  corymbose.  Scales  of  the  involucre  2-4 
series,  herbaceous,  loosely  imbricated.  Receptacle  al- 
veolate, alveolae  4-angled,  angles  toothed.  Florets  of 
the  ray  white  or  blue,  of  the  disk  yellow.  Himalayas, 
Massurie. 


**  Pappus  double,  exterior  series  squamose,  interior 
pilose. 

16.  Callistephus,  (Cass.  D.  C.  5-274,  R.  W.  Icon. 
1085).  Capitula  many-flowered;  of  the  ray  ligulate, 
female ;  of  the  disk  tubular,  hermaphrodite.  Achaenia 
obovate,  cuniform,  compressed,  roughish.  Pappus  double, 
each  of  1  series;  exterior  short,  paleaceously  setace- 
ous, cohering  into  a  crown;  interior  long,  filiform, 
rough,  deciduous. — Erect,  ramous,  herbaceous  annuals  ; 
branches  with  a  single  capitulum  on  the  apex.  Invo- 
lucre 3-4  series.  Scales  ciliate,  obtuse,  embraced  by 
foliaceous  bracts,  shorter  than  the  involucre.  Recep- 
tacle slightly  alveolate.  Flowers  yellow.  Frequent  in 
the  Southern  provinces  in  cultivated  lands. 

17.  Diplopafpus  (Cass.  D.  C.  Prod.  5-275).  Capitula 
many-flowered  radiate;  florets  of  the  ray  1  series,  ligu- 
late, female ;  of  the  disk  hermaphrodite,  5-toothed. 
Achaenia  oblong,  compressed.  Pappus  of  the  disk  and 
ray  double,  roughish,  exterior  short,  setulose,  interior 
long,  bristly. — Herbs  or  under  shrubs.  Involucre  scales 
imbricate.  Receptacle  flat,  sub-foviolate.  Ray  white, 
blue  or  purple,  disk  yellow.    Nepaul,  Kemaon. 

***  Florets  of  the  ray  several  series,  pappus  pilose,  1-2 
or  several  series  ;  exterior  one  equal  or  a  little  shorter. 

18.  Follertonia  (D.  C.  Prod.  5-281).  Capitula 
many-flowered  heterogamous  ;  ray  several  series,  narrow 
ligulate,  female ;  disk  hermaphrodite,  5-toothed.  Achae- 
nia beakless  terete,  of  the  ray  bald,  of  the  disk  crowned 
with  reddish  pappus. — Herbs,  leaves  alternate  semi- 
amplexicaule.  Capitula  solitary  on  the  ends  of  the 
branches  and  in  their  axils.    Involucre  polyphyllous, 

1-  2  series,  embraced  by  foliaceous  bracts.  Receptacle 
naked.  Flowers,  from  dried  specimens,  appear  to  be 
white  or  pale  yellow.  Kemaon. 

19.  Heterochceta  (D.  C.  5-282).  Capitula  many- 
flowered  radiate  ;  ligulae  female,  linear,  several  series  ; 
disk  hermaphrodite.  Young  achaenia  compressed? 
Pappus  double,  exterior  short,  paleaceous,  interior  long 
bristly,  rough. — Pilosely  villous,  whitish  herbs.  Capitula 
solitary,  terminal.  Scales  of  the  involucre  2-3  series, 
equal,  acuminate.  Receptacle  naked,  punctulate. 
Flowers  of  the  ray  white  or  purplish.  Himalayas. 

20.  Erigeron  (Lin.  D.  C.  5-283,  R.  W.  Icon.  1090). 
Capitula  many-flowered  radiate ;  ligulae  linear,  female, 
several  series  ;  disk  tubular,  either  all  hermaphrodite  or 
with  the  exterior  florets  female.  Achaenia  compressed, 
beakless.  Pappus  1  series. — Herbaceous  or  sufFruticose ; 
leaves  alternate.    Capitula  hemispherical.  Involucre 

2-  3  series.  Receptacle  naked,  foviolately  punctate. 
Florets  of  the  ray  white,  blue,  or  purple ;  disk  yellow. 
Widely  diffused  preferring  alpine  situations. 

21.  Rhynchospermcm  (Reinw.  D.  C.  Prod.  5-296). 
Capitula  many-flowered,  radiate ;  ligulae  2-3  series, 
female :  disk  hermaphrodite.  Achaenia  compressed,  at- 
tenuated at  the  base,  short  beaked.  Pappus  setose,  1 
series  ;  bristles  twisted  or  inflexed  at  the  apex. — Peren- 
nial herbs,  extreme  ramuli  verticillate  ;  leaves  alternate. 
Capitula  solitary  in  the  axils  of  the  leaves.  Involucre 
hemispherical,  imbricate.  Receptacle  convex  scrobi- 
culate.    Colour  of  flowers  ?  Java. 
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****  Florets  of  the  ray  1  series.  Pappus  of  the  ray 
and  disk  different. 

22.  Stenactis  (Nees.  D.  C.  5-298).  Capitula  many- 
flowered  ;  those  of  the  ray  1  series,  female,  narrow  ligu- 
late  ;  of  the  disk  hermaphrodite,  5-toothed.  Achaenia 
oblong,  compressed.  Pappus  of  the  ray  1  series,  setace- 
ous, of  the  disk  double,  the  exterior  short,  interior  like 
the  pappus  of  the  ray. — Erect  herbs  with  alternate 
leaves.  Capitula  solitary  on  the  apices  of  the  branches. 
Scales  of  the  involucre  2-3  series.  Receptacle  naked, 
plain  or  convex.  Ray  florets  white,  or  pale  purple ; 
disk  yellow.    Nepaul,  Himalayas. 

*****  Florets  of  the  ray  1  series.    Pappus  squamulate. 

23.  Asteromjea  (Blume,  D.  C.  5-302).  Capitula 
many-flowered ;  ray  1  series,  female,  ligulate ;  disk  her- 
maphrodite. Stigmas  of  the  disk  lanceolate.  Achaenia 
4-ribbed,  somewhat  compressed,  attenuated  at  the  base, 
somewhat  glandulose,  hairy.  Pappus  1  series,  united 
at  the  base,  setaceously  cleft  at  the  apex. — Erect,  glab- 
rous herbs,  with  alternate  leaves.  Capitula  solitary  on 
the  apices  of  the  branches.  Involucre  2  series  ;  scales 
herbaceous  at  the  apex.  Ligulae  blue  or  white ;  disk 
yellow.  Java. 

******  Florets  of  the  ray  1  series.  Pappus  crown-like 
or  wanting. 

24.  Myrtactis  (Less.  D.  C.  5-308,  R.  W.  Icon.  1091). 
Capitula  heterogamous ;  flowers  of  the  ray  2  or  many 
series,  female  ;  ligula  very  narrow ;  of  the  disk  herma- 
phrodite. Achaenia  compressed,  beakless,  often  glan- 
duliferous  at  the  apex.  Pappus  none. — Erect,  dichoto- 
mously  ramous  herbs  with  alternate  leaves.  Peduncles 
long,  1-cephalous,  paniculate.  Capitula  globose.  In- 
volucre 1-2  series.  Receptacle  naked.  Florets  white 
or  yellow.    Himalayas,  Neilgherries. 

Div.  III.  Chrysocome.e.  Receptacle  naked,  alveolate, 
or  ftmbriliferous.  Capitula  yellow  either  homogamous 
with  all  the  florets  tubular,  hermaphrodite  ;  or  radiate,  the 
ray  florets  ligulate,  female  or  neuter. 

*  Ray  florets  several  series. 

25.  Psiadia  (Jacq.  D.  C.  5-318).  Capitula  heteroga- 
mous, at  first  sight  discoid  though  truly  radiate,  ray 
florets  several  series,  very  short ;  disk  hermaphrodite 
or  male  by  abortion,  5-toothed.  Achaenia  of  the  ray 
oblong,  glabrous,  beakless.  Pappus  uniform,  1  series. — 
Shrubs  with  alternate  petioled  leaves  and  corymbose 
inflorescence.  Involucre  several  series,  imbricated. 
Receptacle  sub-alveolate.    Moluccus,  Mauritius. 

26.  Microglossa  (D.  C.  5-320,  Frivalia  Endl.).  Dif- 
fers from  the  preceding  in  the  disk  florets  which  are 
3-5-cleft,male. — Suffruticose,  erect  or  somewhat  voluble. 
Leaves  alternate.  Inflorescence  corymbose.  Pappus 
reddish.  [I  can  see  no  satisfactory  reason  for  separat- 
ing this  from  the  preceding.]  Java,  Penang,  Moluccas. 

**  Ray  florets  1  series. 

27.  Amphirhapis  (D.  C.  5-343).  Capitula  radiate ; 
ligula  10-20,  homochromous  (same  colour  as  the  disk) ; 
disk  florets  5-toothed,  hermaphrodite.   Achaenia  linear 


oblong,  slightly  compressed,  villous  or  pubescent ;  the 
villi  sometimes  simulating  an  exterior  pappus.  Pappus 

1  series,  setaceous,  rigid. — Perennial,  erect  herbs,  with 
alternate  leaves  and  corymbose  capitula.  Involucre 
imbricated.  Receptacle  alveolate.  Flowers  all  yel- 
low.   Khassia,  Nepaul,  Ceylon. 

Sub-tribe  II.  Baccharidje.  Capitula  heterogamous 
or  dioicous,  never  radiate,  all  the  florets  tubular,  usually 
several  series  of  female  ones  in  the  circumference.  Jlnthers 
ecaudate,  receptacle  epaleaceous.    Leaves  alternate. 

Div.  I.  Conyze m.  Capitula  heterogamous,  monoicous, 
capitula  numerous,  congested  into  a  Spharical  glomerulus, 
sessile  in  the  axils  of  the  bracts. 

28.  Blepharsipermum  (Wight  Herb.  D.  C.  5-368, 
R.  W.  Icon.  1092-93).  Capitula  4-flowered,  numerous, 
combined  into  a  globose  glomerulus.    Flowers  tubular, 

2  exterior  female,  3-toothed  ;  2  interior  male,  5-toothed. 
Style  not  exserted,  scarcely  bifid.  Anthers  apiculate, 
sub-caudate  at  the  base.  Achaenia  oboval-oblong,  com- 
pressed, subtetragonous ;  two  of  the  angles  nerve-like, 
glabrous,  2  marginal,  ciliate.  Pappus  of  the  female 
flowers  3-5  palae  ;  of  the  male  none. — Glabrous  shrubs, 
leaves  alternate.  Glomerules  globose,  one  or  more  on 
the  ends  of  the  branches.  Involucre  double.  Recep- 
tacle of  the  capitula  narrow,  with  a  palea  between  the 
flowers.    Courtallum,  Mysore,  Wynaud. 

29.  Athroisma  (D.  C.  5-368).  Capitula  numerous, 
combined  into  an  ovate  glomerulus.  Axis  of  the  glo- 
merule  cylindrical.  Capitula  several-flowered,  hetero- 
gamous, 4-5  exterior  flowers  female,  slender,  4-5-tooth- 
ed;  central  ones  few,  male,  wider  above,  5-toothed. 
Achaenia  black,  obcompressed  oval,  plano-convex,  the 
marginal  angle  ciliate  near  the  apex.  Pappus  sparing, 
sub-setose. — Erect,  ramous  herbs,  suffruticose  at  the 
base;  leaves  alternate.  Receptacles  of  the  capitula 
bearing  numerous  concave  membranaceous  palea? 
among  the  flowers.  Involucre  few-leaved,  scarcely 
distinguishable  from  the  paleas  of  the  receptacle. 
Martaban  at  Tragla. 

30.  Sphjeranthus  (Vaill.  D.  C.  Prod.  5-369,  R.  W. 
Icon.  1094).  Capitula  heterogamous,  several-flowered, 
densely  aggregated  into  a  globose  glomerulus.  Flowers 
all  tubular;  females  thickened  at  the  base,  3-dentate, 
several  series  in  the  circumference ;  males,  by  abortion 
of  the  style,  in  the  centre,  5-toothed.  Style  in  the  cen- 
tre florets  undivided.  Achasnia  beakless,  pilose.  Pap- 
pus none. — Herbs,  with  decurrent  leaves,  winged  or 
wingless  one-cephalous  peduncles.  Glomerules  dense. 
Scales  of  the  partial  involucre  numerous,  2-3  series. 
Partial  receptacle  naked,  general  bracteolate,  flowers 
purple.  A  common  plant  in  rice  fields  and  other  low, 
wet  grounds. 

31.  Oligolepis  (R.  W.  Calcutta  Journal,  not  Cassini, 
R.  W.  Icon.  1149).  Capitula  numerous,  heterogamous, 
about  5-flowered.  Florets  all  tubular;  females  few 
(about  4),  1  series,  pedicelled,  slender,  3-dentate  in  the 
circumference ;  hermaphrodite  in  the  centre,  solitary, 
sessile,  5-toothed,  sub-campanulate.  Style  in  the  central 
flower  undivided.  Achaenia  beakless,  of  the  females 
terete,  hairy,  of  the  disk,  obsoletely  4-sided,  glabrous. 
Pappus  none. — Glabrous  herbs  with  decurrent,  spathu- 
late  leaves,  and  dense,  ovate  oblong,  axillary  glomerules. 
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Involucre  usually  one  scale  to  each  floret,  that  of  the 
hermaphrodite  much  larger,  forming  a  common  invo- 
lucre to  the  capitulum,  aristato-mucronate ;  those  of 
the  females  linear,  truncated  at  the  apex  and  adhering 
at  the  base  to  the  pedicels.  Hermaphrodite  corolla 
large,  sub-campanulate,  made  up  of  a  congeries  of  quad- 
rangular cells,  very  fragile  under  the  knife.  [The  plant 
which  forms  the  type  of  this  genus  is  Spheeranthus 
amarantkoides  of  Burman  and  D.  C,  but  which  is  amply 
distinct  both  in  structure  and  habit  from  Spharanlhus.] 
Peninsula,  rare,  Tanjore,  Burmah,  Ceylon. 

**  Capitula  not  congested  into  a  glomerulus.  Pap- 
pus none. 

32.  Dichrocephala  (D.  C.  5-371,  R.  W.  Icon. 
1095-96).  Capitula  heterogamous ;  florets  all  tubular; 
marginal  ones  female,  many  series,  3-4-toothed,  cen- 
tral hermaphrodite  or  male  few,  4-toothed.  Achaenia 
compressed,  beakless,  of  the  females  bald,  of  the  her- 
maphrodite crowned  with  1-2  bristles. — Annuals  with 
alternate  leaves  and  small  globose  capitula,  spreading 
involucre,  and  conical,  naked  receptacles.  Flowers 
purplish.    Himalayas,  Neilgherries. 

33.  Grangea  (Adans,  D.  C.  5-372,  R.  W.  Icon. 
1097).  Capitula  heterogamous;  florets  all  tubular;  of 
the  circumference  two  or  several  series  female,  very 
slender,  3-toothed  ;  of  the  centre  hermaphrodite,  5-tooth- 
ed.  Styles  of  the  disk  undivided.  Achaenia  obovate, 
somewhat  compressed,  attenuated  at  the  base,  crowned 
with  an  entire  cup-shaped  pappus,  slightly  fimbrillate  on 
the  margin. — Procumbent  herbs,  leaves  alternate,  sinu- 
ately  pinnatifid.  Capitula  solitary,  globose,  terminal. 
Involucre  2  series.  Receptacle  hemispherical.  Flow- 
ers yellow.    A  common  weed  near  tanks  in  moist  soil. 

34.  Ctathocline  (Cass.  D.  C.  5-373,  R.  W.  Icon. 
1098,  1150).  Capitula  heterogamous;  marginal  florets 
many  series,  female,  3-toothed;  central  ones  obconical, 
male,  5-toothed.  Achaenia  oblong,  attenuated  at  both 
ends,  with  a  short  pellucid  beak.  Pappus  none  (unless 
the  beak  be  considered  such). — Erect,  herbaceous,  vis- 
cid, heavy-smelling  plants,  with  alternate  bipinnatifid 
leaves.  Capitula  small,  racemose,  on  the  ends  of  long- 
ish,  naked  peduncles.  Involucre  many  series.  Recep- 
tacle ebracteolate,  the  centre  elevated,  saucer-shaped, 
bearing  the  male  flowers.  Flowers  reddish  purple. 
Nepaul,  Prome,  Neilgherries,  Bombay. 

***  Capitula  not  congested  into  a  glomerulus.  Pap- 
pus pilose  1-2  series. 

35.  Thespis  (D.  C.  5,  Prod.  375).  Capitula  heteroga- 
mous ;  marginal  florets  many  series,  female,  very  slender; 
style  scarcely  exserted ;  central  ones  few,  male,  with 
short  tube  and  campanulate  limb.  Anthers  incluse. 
Achaenia  compressed,  glabrous.  Pappus  7-8  barbellate 
bristles. — Erect,  ramous,  glabrous  annuals  with  alternate 
leaves.  Peduncles  axillary  and  terminal,  bearing  few 
congested  capitula.  Involucre  several  series,  shorter 
than  the  disk.  Receptacle  naked,  flat,  punctulate. 
Flowers  yellow.  Pappus  first  white,  afterwards  reddish. 
Khassia  Mountains. 

36.  Berthelotia  (D.  C.  5-375).  Capitula  heteroga- 
mous ;  florets  of  the  circumference  many  series,  female 
2-3-toothed ;  of  the  disk  few  (5-12),  5-toothed.  Achae- 


nia terete,  beakless.  Pappus  ]  series,  paleaceous,  co- 
hering at  the  base,  scabrous  at  the  apex. — A  shrub  with 
alternate,  sessile  leaves.  Capitula  oblong,  forming  dense 
corymbs  on  the  ends  of  the  branches.  Involucre  oval, 
scales  several  series,  imbricated,  adpressed.  Receptacle 
naked,  flowers  purplish.  Upper  Hindostan,  Banks  of 
the  Jumna. 

37.  Contza  (Less.  Syn.  T>.  C.  5-377).  Capitula  heter- 
ogamous; florets  of  the  circumference  many  series, 
female,  3-5-toothed;  of  the  disk  few,  male,  5-toothed. 
Achaenia  compressed,  attenuated  at  the  base.  Pappus 
1  series,  bristles  filiform. — Erect,  ramous,  terete  herbs, 
with  alternate  leaves  and  corymbose  or  sub-paniculate, 
pedicelled  capitula.  Involucre  many  series.  Recepta- 
cle ebracteolate  punctulate  or  fimbriliferous.  Flowers 
yellow,  pappus  red  or  reddish.  Widely  distributed, 
Bengal,  Martaban,  Peninsula. 

Sub-tribe  III.  Tarchonanthej-:.  Capitula  either 
dioicous  or  heterogamous,  never  radiate.  Female  Jlowers 
in  the  circumference,  many  series,  very  slender ;  florets  of 
the  disk  hermaphrodite  or  male,  fewer  and  larger.  Anthers 
caudate.    Leaves  alternate. 

Div.  II.  Capitula  heterogamous  or  monoicous. 

38.  Blumea  (D.  C.  5-432,  R.  W.  Icon.  1099,  11C0, 
1101).  Capitula  heterogamous,  florets  of  the  circumfer- 
ence many  series,  truncated,  or  2-3-toothed ;  of  the  disk 
few  (5-25)  cylindrical,  5-toothed,  the  throat  scarcely 
dilated.  Anthers  very  slenderly  caudate  at  the  base. 
Achaenia  terete.  Pappus  1  series,  bristles  capillary, 
scarcely  rough. — Herbaceous  or  suffruticose  plants  with 
panicled  or  loosely  corymbose  inflorescence.  Involucre 
imbricated,  many  series,  scales  linear  acuminated.  Re- 
ceptacle flat,  quite  naked,  or  sometimes  hairy.  Flowers 
yellow  or  purple.    Every  where,  all  over  India. 

39.  Pluchea  (Cass.  D.  C.  5-449,  R.  W.  Illust.  tab.  131). 
Capitula  heterogamous;  florets  of  the  circumference 
many  series,  female,  truncated  or  2-3-toothed;  central 
ones  few,  male,  or  imperfectly  hermaphrodite,  5-toothed. 
Anthers  bicaudate  at  the  base.  Achaenia  erostrate, 
cylindrical  or  furrow-angled.  Pappus  1  series,  bristles 
filiform,  scarcely  rough. — Herbaceous  or  suffruticose, 
plants  with  alternate  leaves,  often  glanduloso-pubescent. 
Capitula  corymbose,  pedicelled.  Involucre  many  series, 
imbricated.  Receptacle  naked  or  hairy,  fimbrillate. 
Flowers  yellow.  [This  genus  appears  scarcely  distinct 
from  the  preceding.  D.  C.  remarks  "a  Conyza  et 
Blumea  antheris  caudatis  diversum,"  a  very  slender 
difference.]    Eastern  Islands,  Mysore. 

40.  Monenteles  (Labill.  D.  C.  5-455).  Capitula 
many-flowered;  marginal  florets  2-3  series,  females, 
scarcely  dentate ;  of  the  disk  1-5  hermaphrodite  or 
male,  5-toothed,  externally  sub-glandulose.  Anthers 
of  the  disk  with  subulate  spurs.  Achaenia  oblong, 
sub-compressed,  sparingly  villous.  Pappus  1  series, 
bristles  filiform,  connected  at  the  base. — Ramous  herbs 
with  the  leaves  decurrent,  forming  wings  to  the  stems. 
Capitula  sessile,  fasciculed  in  the  axils  of  the  floral 
leaves,  forming  spikes.  Involucre  2-series,  persistent, 
about  equal,  not  imbricated.  Receptacle  flat,  nar- 
row. Burmah. 

41.  Epaltes  (Cass.  D.  C.  5-461).  Capitula  hetero- 
gamous; florets  of  the  circumference  many  series, 
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female;  of  the  disk  sterile.  Anthers  incluse.  Styles 
of  the  disk  scarcely  exserted,  undivided.  Achaenia  of 
the  ray  obovate,  subangled,  glabrous.  Pappus  none. 
— Ramous  herbs  with  alternate,  decurrent  leaves,  pe- 
duncles opposite  the  leaves.  Involucre  two  or  several 
series,  imbricated.  Receptacle  naked,  convex.  Indian 
Peninsula,  common  in  rice  fields. 

Sub-tribe  IV.  Inuleje.  Capitula  never  dioicous, 
rarely  homogamous,  often  heterogamous,  radiate.  Ligulat 
female,  isochromous  (colour  of  the  disk).  Receptacle,  ex- 
cept Rhantarium,  epaleaceous.  Anthers  caudate.  Leaves 
alternate. 

Div.  I.  Capitula  several,  many-flowered,  not  glomeru- 
late. 

42.  Inula  (Gsertner  D.  C.  5-463).  Capitula  hete- 
rogamous ;  florets  of  the  ray  1  series,  female,  or  some- 
times, by  abortion,  sterile,  usually  ligulate;  of  the 
disk  hermaphrodite,  tubular,  5-toothed.  Anthers  with 
two  bristles  at  the  base.  Achaenia  erostrate,  roundish. 
Pappus  uniform,  bristles  capillary. — Herbaceous  peren- 
nials. Capitula  at  the  apices  of  the  branches,  solitary, 
often  corymbose.  Involucre  imbricated,  many  series. 
Receptacle  naked.    Flowers  yellow.  Himalayas. 

43.  Vicoa  (Cass.  D.  C.  5-474,  R.  W.  Icon.  11-48). 
Capitula  heterogamous ;  florets  of  the  ray  narrow  ligu- 
late, 1  series ;  of  the  disk  tubular,  5-toothed.  Anthers 
setaceously  appendiculate  at  the  base.  Achaenia  beak- 
less.  Pappus  of  the  ray  none,  of  the  disk  capillary, 
1  series. — Erect,  ramous  annuals  with  alternate,  auri- 
culately  sagittate,  sessile  leaves;  branches  sparingly 
leafy,  1-cephalous.  Involucre  imbricated,  scales  subu- 
late. Receptacle  ebracteolate.  Flowers  yellow.  Com- 
mon weed  all  over  the  Peninsula. 

44.  Francosuria  (Cass.  D.  C.  Prod.  5-475).  Capi- 
tula many-flowered,  heterogamous ;  ray  florets  ligulate, 
short,  1  series,  female;  disk  ones  tubular,  4-toothed  her- 
maphrodite. Achaenium  beakless.  Pappus  caducous, 
1  series,  bristles  rough  below,  above  barbellato-plumose, 
aglutinated  at  the  base  into  a  short  ring,  crowned  with 
minute  paleae  or  bristles. — An  erect  under-shrub  with 
alternate  leaves ;  and  1-cephalous  branches.  Involucre 
campanulate,  imbricated,  receptacle  naked,  flat. — Flow- 
ers yellow.    Banks  of  the  Ganges,  Behar. 

45.  Pclicaria  (Gaert.  D.  C.  Prod.  5-477).  Capitula 
many-flowered,  heterogamous;  ray  florets  1  series,  fe- 
male, ligulate ;  disk  ones  tubular,  5-dentate,  hermaphro- 
dite. Achaenia  beakless,  not  compressed.  Pappus  2 
series,  exterior  crown-like,  dentate,  short;  interior  of 
rough  bristles. — Erect,  ramous,  villous,  odorous  plants 
with  cordato-sagittate  leaves,  frequent  in  marshy  grounds. 
Peduncles  1-cephalous.  Involucre  loosely  imbricated. 
Receptacle  naked,  areolate,  flat.  Flowers  yellow.  My- 
sore, Patna,  Himalayas. 

Div.  II.  C^sulte^:.  Capitula  1-flowered,  glomerate. 
Involucre  2-valved,  afterwards  aglutenated  to  the  achcenium. 

46.  Cjjsulia  (Roxb.  D.  C.  5-482,  R.  W.  Icon.  1102). 
Capitula  numerous,  aggregated  in  a  glomerulus,  or  gen- 
eral head :  proper  involucre  2,  carinated,  membranace- 
ous valves,  at  length  cohering  with  the  ovary  and 
forming  a  spurious,  2-lobed  pappus.  Corolla  tubular,  5- 
lobed,  spreading.   Anthers  rigid,  caudate.   Branches  of 


the  styles  exserted,  filiform,  diverging  [Roxb.  Icon.  D.  C], 
or  incluse  and  shortly  spathulate  [R.  W.  Icon.].  Achae- 
nia compressed,  apparently  2-winged  from  the  cohering- 
involucral  scales.  Pappus  wanting  [unless  the  elongated 
points  of  the  involucre  be  considered  such].— Herbace- 
ous, diffuse  plants.  Leaves  alternate,  dilated,  amplexicaul 
at  the  origin  of  the  flowers.  Flowers  sessile,  surrounded 
by  2-3  orbicular  leaves  and  some  small  bracts,  forming 
the  general  involucre,  pale  violet  or  white,  opening 
from  the  centre  towards  the  circumference.  [This 
genus  seems  badly  placed  here,  having  apparently  no 
affinity  with  the  plants  among  which  it  is  stationed.] 
Not  uncommon  in  wet  soil  in  sub-alpine  situations. 

Sub-tribe  Buphthalme«.  Capitida  usually  heteroga- 
mous. Ray  florets  ligulate.  Receptacle  paleaceous.  Pap- 
pus crown-like,  torn  or  piloso-dentate. 

47.  Buphthalmum  (Necker.  D.  C.  Prod.  5-483). _  Flo- 
rets of  the  ray  1  series,  broadish  ligulate;  tubes 'of  all 
the  corollas  terete,  narrow  below.  Achaenia  of  the  ray 
triquetrous,  narrow,  3-winged;  of  the  disk  compressed, 
winged  on  the  interior  margin.  Pappus  scariose, 
crown-like,  piloso-dentate. — Perennial  herbs.  Leaves 
linear  lanceolate,  entire.  Capitula  solitary,  terminal. 
Involucral  scales  long,  acuminate.  Anthers  scarcely 
caudate.    A  very  doubtful  Indian  genus. 

Sub-tribe  Eclypteje.  Capitula  heterogamous,  flowers 
of  the  ray  female,  except  Cryphiospermum,  ligulate ;  of 
the  disk  hermaphrodite :  anthers  ecaudate.  Receptacle  palea- 
ceous. Pappus  either  none  or  aristale,  never  setaceous. 
Leaves  opposite. 

48.  Eclipta  (Lin.  D.  C.  5-489).  Capitula  many- 
flowered,  heterogamous;  of  the  ray  1  series,  female, 
shortly  ligulate ;  of  the  disk  tubular,  4-toothed.  Achae- 
nia of  the  ray  triangular,  of  the  disk  compressed,  tu- 
berculated  on  the  sides,  scarcely  apiculate. — Rough, 
herbaceous  plants  with  opposite  leaves  and  solitary, 
axillary  peduncles.  Involucre  2  series,  scales  10-12. 
Receptacle  flat,  covered  with  lanceolate  paleae.  Flow- 
ers white ;  juice  employed  to  dye  black.  Common 
weed  every  where  in  cultivated  ground. 

49.  Blainvillea  (Cass.  D.  C.  5-492).  Capitula  heter- 
ogamous; florets  of  the  ray  few,  1  series,  expanding 
into  a  broad,  short,  irregularly  3-cleft  ligula ;  of  the  disk 
tubular,  5-cleft.  Style  of  the  disk  included.  Achaenia 
of  the  ray  triquatrous,  bearing  3  rigid,  persistent,  ciliate 
bristles.  Of  the  disk  compressed,  biaristate. — Herbace- 
ous plants  with  opposite  triplinerved  leaves.  Pedun- 
cles axillary,  monocephalous.  Involucre  cylindrical,  1-2 
series,  exterior  ones  foliaceous.  Receptacle  narrow, 
paleae  embracing  the  flowers  concave,  membranaceous. 
Flowers  white.  Like  the  preceding,  common  in  culti- 
vated grounds. 

50.  Siegeseeckia  (Lin.  D.  C.  5-495,  R.  W.  Icon. 
1103).  Capitula  heterogamous;  florets  of  the  ray  1 
series,  ligulate  or  deformed ;  of  the  disk  tubular,  3-5- 
toothed.  Achaenia  obovate  oblong,  somewhat  4-sided, 
curved  within,  epappose. — Herbaceous,  dichotomous 
plants,  upper  parts  viscid.  Involucre  2  series ;  five  ex- 
terior ones  linear,  spathulate,  spreading;  interior  ones, 
involving  the  achaenia  of  the  ray,  viscidly  pilose  on  the 
back.  Receptacle  flat.  Paleae  embracing  the  achaenia. 
Flowers  yellow.  Widely  diffused  over  the  Peninsula  in 
sub-alpine  or  alpine  jungles. 
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Tribe  IV.  Seneciomde^:. 

Sub-tribe.  MELAMPODiNEiE.  Flowers  unisexual,  no 
hermaphrodites ;  male  and  female  in  different  plants  (dioi- 
cous),  or  in  different  capitula  of  the  same  plant  (hetero- 
cephalous),  or  in  the  same  cupilulum  (monoicous):  anthers 
ecaudate;  receptacle  usually  paleaceous:  pappus  never 
setose. 

Div.  IV.  Melampodieje.  Capitula  many-floivered, 
monoicous,  radiate.  Achania  corticate.  [By  "achania 
corticate"  is  meant  the  achania  being  wrapped  in  the  scale 
of  the  involucre  or  palea  of  the  receptacle,  and  so  agluti- 
nated  to  it  that  they  form  a  single  mass  or  become  one 
body.] 

51.  Melampodium  (Lin.  D.  C.  Prod.  5-517).  Capi- 
tula many-flowered,  monoicous;  florets  of  the  ray,  5-10, 
one  series,  ligulate,  female ;  of  the  disk  tubular,  male. 
Achaenia  of  the  disk  abortive,  of  the  ray  obovate  or  in- 
curved, smooth,  bald,  more  or  less  infolded  within  the 
interior  scales  of  the  involucre,  hence  often  tubercu- 
lated,  or  rugous  externally,  and  crowned  at  the  apex. — 
Herbs  or  under-shrubs.  Stems  dichotomous,  leaves  op- 
posite. Pedicels  in  the  forks,  1-cephalous,  involucre 
double,  exterior  scales  5  or  3,  interior  as  many  as  there 
are  florets  in  the  ray.  Receptacle  convex  or  conical, 
paleaceous,  paleae  diaphanous.  Flowers  yellow.  Lucon, 
Philippines. 

Div.  V.  Ambrosie^:.  Capitula  male  and  female  in 
the  same  plant ;  male  involucre  gamophyllous,  many-flower- 
ed; female  1-  or  few-flowered.  Anthers  of  the  male  free. 
Corolla  tubular,  sometimes  wanting  in  the  male. 

52.  Xanthium  (Tourn.  D.  C.  5-522,  R.  W.  Icon. 

1104)  .  Capitula  monoicous ;  male  involucre  sub-globose, 
many-flowered,  scales  free,  1  series;  receptacle  cylin- 
drical, paleaceous.  Corolla  clavate,  5-lobed ;  filaments 
scarcely  adnate  to  the  corolla,  anthers  free.  Female, 
2  flowers  enclosed  within  a  2-beaked,  prickly  involucre ; 
corolla  filiform ;  stigmas  2,  diverging.  Achaenia  one  in 
each  cell  of  the  afterwards  indurated  involucre. — Her- 
baceous plants  with  variously  divided  leaves.  Capitula 
irregularly  glomerate,  spicate,  males  above,  females 
below.  [D.  C.  well  remarks  of  this,  "a  very  abnormal 
genus  among  Compositae,  referred  by  Ventenat  to  Urti- 
ceas,  and  by  Reichenbach  to  Cucurbitaceae."  But  for 
the  venation  of  the  corolla  of  the  male  flowers  I  would 
coincide  with  the  former.  The  female  has  no  corolla 
except  the  beaks,  through  an  aperture  of  which  the 
stigmas  pass.]  A  very  common  weed  in  waste  places 
among  rubbish,  &c. 

Div.  VII.  Parthemie-E.  Capilida  monoicous,  radiate. 
Achania  of  the  ray  obcompressed  or  rarely  trigonous. 
Ligula  long,  adherent. 

53.  Moonia  (Arnott.  D.  C.  7,  p.  288,  R.  W.  Icon. 

1105)  .  Capitula  monoicous ;  florets  of  the  ray  1  series, 
female,  ligulate,  3-cleft ;  of  the  disk  male.  Branches  of 
the  style  of  the  female  linear,  revolute ;  style  of  the 
male  incluse,  simple,  or  slightly  cleft  at  the  apex. 
Achaenia  obovate,  somewhat  compressed,  entire  or 
shortly  bicornate  at  the  apex. — Shrubs :  leaves  opposite : 
peduncles  terminal,  1-cephalous.  Involucre  2  series,  the 
exterior  spreading,  recurved,  interior  erect.  Receptacle 
paleaceous,  paleae  membranous,  1-nerved.   Flowers  yel- 


low. [Owing  to  the  Neilgherry  species  differing  in 
several  particulars  from  the  Ceylon  one,  I  have  slightly 
modified  the  character  for  its  admission.]  Ceylon,  iSTeil- 
gherries — about  the  Avalanche  and  Koondah's  abundant. 

Sub-tribe.  Heliasthe-e.  Capitula  usually  heteroga- 
mous  radiate,  or  homogamous  discoid.  Receptacle  wholly, 
or  at  least  the  margin  paleaceous.  Lobes  of  the  corolla  of 
the  hermaphrodite  florets  thick.  Pappus  none,  croivn-liki. 
or  aristate.    Anthers  blackish,  ecaudate. 

Div.  I.  Heliopsidej;.  Capitula  heterogamous,  with 
ligulate,  female  ray  florets,  or  discoid.  Achania  large, 
usually  furnished  with  thick,  adherent  bark,  never  obcom- 
pressed. Pappus  wanting,  or  crown-likt,  or  shortly 
aristulale. 

54.  Wedelia  (Jacq.  D.  C.  5-538,  R.  W.  Icon.  1106- 
7).  Capitula  heterogamous ;  florets  of  the  ray  1  series, 
ligulate,  female;  of  the  disk  hermaphrodite,  5-toothed. 
Branches  of  the  style  of  the  hermaphrodite  flowers  end- 
ing in  a  cone.  Achasnia  obovate  or  compressed,  beak- 
less,  with  a  crown  or  calyx-like  pappus.  Receptacle 
paleaceous. — Suffruticose  or  herbaceous,  leaves  op- 
posite. Pedicels  terminal  or  axillary.  Involucre  2-3 
series,  exterior  foliaceous.  Receptacle  paleaceous. 
Generally  diffused  over  India. 

55.  Wollastonia  (D.  C.  5-546,  R.  W.  Icon.  1108). 
Capitula  heterogamous;  florets  of  the  ray  ligulate,  1 
series,  female ;  of  the  disk  hermaphrodite.  Corolla 
articulated  above  the  ovary.  Achaenia  thick,  obovate. 
turbinate,  or  compressed,  umbilicate  at  the  apex,  or 
bearing  5  slender  aristae. — Suffruticose,  usually  hispid, 
leaves  opposite,  triplinerved.  Pedicels  at  the  apices  of 
the  branches  about  3,  one-cephalous.  Involucre  2-3 
series,  exterior  foliaceous.  Receptacle  paleaceous. 
Flowers  yellow.  Like  the  preceding,  a  widely  diffused 
genus. 

56.  Guizotia  (Cass.  D.  C.  5-551,  R.  W.  fflust  132). 
Capitula  heterogamous ;  ray  ligulate,  female ;  disk  her- 
maphrodite, tubular,  5-toothed,  base  of  the  tube  of  the 
corolla  furnished  with  a  ring  of  thick  jointed  hairs. 
Achaenia  smooth. — Herbaceous :  flowers  large,  terminal, 
pedicelled.  Involucre  2  series,  foliaceous.  Receptacle 
paleaceous.  Flowers  yellow.  [The  only  species,  G. 
oleifera  (Wight's  Illust.  tab.  132),  is  much  cultivated  in 
Mysore  as  an  oil  plant.  It  is  a  widely  distributed  plant.] 
Lower  Bengal,  Mysore. 

Div.  II.  Rudbeckie^:.  Capitula  heterogamous,  ray 
florets  ligulate,  sterile.  Achania  beakless.  Pappus  none, 
or  crown-like. 

57.  Sclerocarpus  (Jacq.  D.  C.  Prod.  5-566).  Capi- 
tula many-flowered,  heterogamous ;  ray  florets  3,  neuter, 
minute,  irregularly  ligulate,  opposite  the  inner  scales  of 
the  involucre;  disk  ones  tubular,  hermaphrodite.  Cor- 
olla of  the  disk  persistent,  5-toothed.  Anthers  scarcely 
adherent,  prolonged  at  the  apex.  Branches  of  the  style 
subulate.  Achaenia  of  the  ray  abortive;  of  the  disk 
inclosed  within  the  indurated  paleae. — Herbs;  stem 
rough ;  leaves  alternate,  triplinerved.  Involucre  double ; 
exterior  foliaceous.  Receptacle  small,  convex,  the  paleae 
infolding  the  flowers  of  the  disk  and  shorter  than  them. 
Corolla  yellow. 
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Div.  III.  C  oreopside.e.  Capitula  heterogamous,  fio- 
rds of  the  ray  neuter.  Achania  beakless,  pappus  some- 
times 2  or  4  bristles,  sometimes  consisting  of  squamelloz 
and  bristles. 

58.  Helianthus  (Lin.  D.  C.  Prod.  5-585).  Capi- 
tula  many-flowered,  heterogamous;  ray  florets  ligu- 
late,  neuter,  1  series ;  disk  ones  tubular,  hermaphrodite. 
Branches  of  the  style  appendiculate.  Achaenia  laterally 
compressed  or  obsolately  4-angled.  Pappus  2  crown- 
like scales. — Herbaceous  plants  with  opposite,  sometimes 
alternate  leaves.  Capitula  large.  Involucre  irregularly 
imbricated.  Receptacle  flat  or  convex.  Corolla  of  the 
disk  short,  throat  dilated.  Flowers  yellow.  [This  genus 
scarcely  merits  a  place  in  the  Indian  Flora,  but  as  it  is 
every  where  cultivated  and  is  supposed  by  many  to  be 
an  Indian  plant,  I  have  introduced  it  here.] 

Div.  IV.  BidentejE.  Capitula  heterogamous,  florets 
of  the  ray  neuter,  rarely  homogamous,  discoid.  Achcenia 
beaked  at  the  apex,  usually  prolonged  into  1-4  awns  beset 
with  retrorse  prickles. 

59.  Bidens  (Lin.  D.  C.  5-593).  Capitula  either  ho- 
mogamous, discoid,  or  radiate,  with  the  florets  of  the 
ray  ligulate,  neuter.  Achaenia  more  or  less  obcom- 
pressed,  surmounted  by  an  aculeate  beak,  ending  in 
2-5  rigid,  retrorsely-hispid  bristles.  Herbaceous  an- 
nuals with  opposite  often  divided  leaves.  Involucre 
2  series,  scales  of  each  either  similar  or  dissimilar. 
Receptacle  flat,  paleaceous.  Flowers  usually  yellow, 
in  one  purple.    A  widely  distributed  genus. 

Div.  V.  Verbesine-3:.  Capitula  heterogamous,  florets 
of  the  ray  ligulate,  female  rarely  homogamous,  discoid. 
Achania  with  their  bark  usually  compressed  or  obcompress- 
ed,  bald,  or  prolonged  into  as  many  rigid  awns  as  there 
are  angles,  rarely  surmounted  by  pappus. 

60.  Spilanthes  (Jacq.  D.  C.  5-620,  R.  W.  Icon. 
1109).  Capitula  sometimes  heterogamous,  with  the 
florets  of  the  ray  ligulate,  female;  sometimes  homoga- 
mous, all  the  florets  hermaphrodite,  tubular  4-5-toothed. 
Branches  of  the  style  of  the  hermaphrodite  florets 
truncated,  penicilate.  Achaenia  of  the  disk  compress- 
ed, often  ciliate  on  the  edges. — Herbaceous  annuals 
with  opposite  leaves,  peduncles  1-cephalous.  Capitula 
ovate  or  conical.  Involucre  adpressed,  2  series,  snorter 
than  the  disk,  exterior  ones  foliaceous.  Flowers  yellow. 
Plants  usually  pungent  sialagoges.  Common  weeds, 
especially  in  shady  places  and  in  alpine  or  sub-alpine 
pastures. 

61.  Ximersia  (Cav.  D.  C.  5-627).  Capitula  many- 
flowered,  heterogamous ;  florets  of  the  ray  female,  ligu- 
late, 1  series;  of  the  disk  hermaphrodite,  tubular,  5- 
toothed.  Tube  of  the  corolla  hispid.  Branches  of  the 
disk  styles  appendiculate  at  the  apex.  Achaenia  com- 
pressed, winged,  deeply  emarginate,  subpilose,  biar- 
istate;  aristae  cohering  with  the  sides  of  the  wings. — 
Herbaceous  annuals  with  opposite  or  alternate,  dentate 
leaves.  Petioles  winged  and  auricled  at  the  base. 
Capitula  loosely  corymbose.  Receptacle  convex,  palea- 
ceous. Paleae  membranaceous,  lanceolate.  Flowers 
yellow.  [D.  C.  seems  not  to  regard  this  as  an  Indian 
genus:  but  as  I  have,  apparently,  native  specimens, 
which  may  however  have  been  introduced,  I  give  it 
a  place  in  this  list.]  Palamcotta. 


62.  Chrysanthellum  (Rich.  D.  C.  5-630).  Capitula 
radiate,  ligulae  1  series,  female,  linear,  bidentate ;  disk 
hermaphrodite,  5-toothed.  Branches  of  the  style  in  the 
hermaphrodite  florets  appendiculate.  Achaenia  bald, 
exterior  ones  oblong,  emarginate  or  with  a  short  car- 
tilaginous wing  on  each  side. — Herbaceous  annuals : 
branches  1-cephalous  at  the  apex.  Capitula  small. 
Involucre  2  series,  scales  of  the  exterior  ones  shorter, 
interior  10,  somewhat  coloured.  Receptacle  flat,  with 
linear  paleae.    Flowers  yellow.  Sukanugur. 

63.  Glossocardia  (Cass.  D.  C.  5-631,  R.  W.  Icon. 
1110).  Capitula  few-flowered,  florets  of  the  ray  1-2  or 
0,  female ;  of  the  disk  hermaphrodite,  tubular,  4-toothed. 
Achaenia  of  the  disk  obcompressed,  very  villous  on  the 
4  angles,  somewhat  2-winged,  crowned  with  2  rigid, 
smooth  bristles  from  the  lateral  angles. — Herbaceous, 
diffuse  plants  with  alternate  pinnatifid  leaves.  Involu- 
cre oblong,  imbricated.  Receptacle  covered  with  nar- 
row, membranaceous  paleae.  Capitula  short  peduncled : 
flowers  yellow.  A  small  weed  common  on  pastures 
and  waste  grounds.    Frequent  in  Coimbatore. 

64.  Glossogyne  (Cass.  D.  C.  5-632).  Capitula  heter- 
ogamous, florets  of  the  ray  ligulate,  female ;  of  the  disk, 
hermaphrodite.  Styles  of  the  hermaphrodite  short, 
elongated  into  two  long,  rough  stigmas.  Achaenia  linear, 
angled,  bearing  two  retrorsely  hispid  bristles. — Erect, 
glabrous  herbs,  with  alternate,  pinnatifid  leaves  con- 
gested near  the  base;  stems  nearly  naked.  Capitula 
erect,  ebracteolate.  Involucre  short,  adpressed,  2  series. 
Receptacle  paleolate.  Flowers  yellow.  In  arid  jun- 
gles under  the  shelter  of  stunted  shrubbery,  rather  ex- 
tensively diffused  over  the  Peninsula. 

Sub-tribe.  Fla  verier.  Capitula  heterogamous,  one- 
or  few-flowered,  densely  aggregated,  female  floivers  some- 
times solitary,  sometimes  in  several  series,  or  homogamous, 
mixed  with  former.  Achcenia  bald.  Receptacle  in  the 
few-flowered  capitula  epaleate,  in  the  many-flowered  ones, 
paleaceous. 

65.  Enhydra  (Lour.  D.  C.  5-636).  Capitula  hetero- 
gamous, all  the  florets  wrapped  in  a  folded  palea ;  ex- 
terior ones  many  series,  female ;  interior  hermaphrodite, 
sterile ;  tube  of  the  ray  florets  filiform,  of  the  disk  sub- 
conical;  limb  of  the  ray  sub-ligulate  3-4-cleft,  of  the 
disk  5-cleft.  Stigmas  exserted,  revolute,  rough  towards 
the  apex.  Achaenia  bald,  erostrate,  altogether  wrapped 
in  the  palea. — Aquatic,  rooting,  opposite-leaved  herbs, 
with  axillary  capitula.  Receptacle  small,  flattish.  Paleae 
as  if  2-valved,  connivent.  Involucre  4-leaved,  two  op- 
posite, larger.  Flowers  white.  Bengal,  Java,  Cochin 
China. 

Sub-tribe.  TAGETiNEiE.  Capitula  heterogamous  iviih 
female  ray  florets,  or  homogamous  discoid.  Involua-e 
usually  one  series  or  gamophyllus.  Receptacle  epaleaceous. 
Achcenia  erostrate  attenuated  at  the  base.  Pappus  aristate 
rarely  bristled.  Leaves  opposite  and  ivith  the  involucre 
pellucedo-glandulose.  [To  this  sub-tribe  the  common 
French  Marigold  belongs.] 

Div.  II.  Porophyt,le.e.  Capitula  discoid,  corolla  of 
the  disk  unequally  cleft.  Branches  of  the  style  prolonged, 
subulate.    Pappus  setose,  several  series. 

66.  Porophyllum  (Vaill.  D.  C.  Prod.  5-647).  Capi- 
tula many-flowered,  homogamous.   Corolla  regular,  5-6- 
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toothed  or  sub-labiate.  Style  exserted,  acute,  hispid  at 
the  apex.  Achaenia  elongated,  more  or  less  beaked. 
Pappus  several  series,  pilose,  rough. — Herbs  or  under- 
shrubs.  Leaves  alternate,  usually  perforated  with  large 
pellucid  glands.  Involucre  often  bluish  purple,  1  series, 
scales  at  first  cohering  at  the  base.  Receptacle  naked, 
punctuate.  Corolla  dull  purple.  Nepaul,  Phillipine 
Islands. 

Sub-tribe.  Anthemide.e.  Capitula  usually  heteroga- 
mous,  radiate  or  discoid,  ligula  female  or  neuter.  Anthers 
ecaudate.  Branches  of  the  style  truncated,  bearded,  very 
rarely  surmounted  by  a  cone.  Achania  angled,  terete,  or 
obcompressed  in  the  ray.  Pappus  none  or  crown-like, 
rarely  consisting  of  squamelltB  or  capillary  hairs.  Leaves 
usually  alternate. 

Div.  I.  Euanthemideje.  Receptacle  paleaceous.  Cap- 
itula radiate. 

67.  Achillea  (Lin.  Neek.  D.  C.  Prod.  6-24).  Capi- 
tula many-flowered,  heterogamous ;  ray  florets  4-6 
female,  ligulate;  disk  ones  tubular,  hermaphrodite,  5- 
toothed.  Tube  of  the  corolla  obcompressed.  Achaenia 
oblong,  obcompressed,  bald,  not  winged,  but  nerved  on 
the  margins. — Perennial  herbs  with  alternate  leaves. 
Capitula  corymbose.  Involucre  ovate  oblong,  imbri- 
cating. Receptacle  narrow,  flatfish,  or  elongated, 
rachis-like.  Ray  white,  yellow,  purple,  ochre-coloured. 
Kemaon. 

Div.  II.  Chrysanthemeje.  Receptacle  epaleaceous. 
Capitula  radiate. 

68.  Matricaria  (Lin.  D.  C.  6-50).  Capitula  hetero- 
gamous, ray  ligulate  1  series,  female ;  disk  hermaphro- 
dite, 4-5-toothed,  tube  terete.  Achaenia  wingless,  an- 
gled, surmounted  by  a  large  epigynous  disk,  usually 
bald,  rarely  furnished  with  a  crown-like  pappus. — An- 
nuals with  much  divided  leaves;  branches  naked,  1- 
cephalous.  Involucre  imbricated,  several  series.  Re- 
ceptacle large,  naked,  ovato-conical.  Disk  yellow, 
ray  white.  Cashmere. 

69.  Pyrethrum  (Gaertn.  D.  C.  6-53).  Differs  from 
the  preceding  in  the  achaenia  not  being  surmounted  by 
an  epigynous  disk,  but  furnished  with  a  crown-like, 
often  toothed  or  auricle-like  pappus  equal  to  its  diame- 
ter.— Annuals  or  perennials,  leaves  alternate,  dentate, 
or  lobed.  Involucre  campanulate,  scales  scariose  on 
the  margin.  Receptacle  flat,  naked  or  sometimes  brac- 
teolate.  Disk  yellow,  ray  white  or  yellow.  [To  this 
genus  Chrysanthemum  Indicum,  of  the  gardens,  be- 
longs.]   India  generally,  one  Cashmere. 

70.  Chrysanthemum  (D.  C.  6-63).  This  genus  dif- 
fers from  the  two  preceding  in  having  the  achaenia  of 
the  ray  3-winged,  two  lateral  and  the  3d  on  the  interior 
side ;  those  of  the  disk  roundish,  with  a  short  wing  on 
the  interior  side. — Herbs  or  shurbs.  Ligulae  white  or 
yellow,  or  white  with  a  yellow  tube.  Disk  yellow  or 
rarely  purple.  Bengal. 

71.  Artemisia  (Lin.  D.  C.  6-93,  R.  W.  Icon.  1111- 
12).  Capitula  discoid,  homogamous  or  heterogamous; 
florets  of  the  circumference  1  series,  usually  female,  3- 
toothed,  with  a  long,  exserted,  bifid  style ;  of  the  centre 


5-toothed,  hermaphrodite,  or  male  by  abortion.  Achae- 
nia obovate,  bald,  with  a  minute,  epigynous  disk. — Her- 
baceous or  suffruticose;  leaves  alternate,  variously 
lobed ;  capitula  spicate  or  racemose.  Involucre  imbri- 
cated; scales  dry  on  the  margin.  Receptacle  epalea- 
ceous, naked  or  hairy.  Flowers  yellow  or  purple. 
Plants  more  or  less  bitter  and  aromatic.  Widely  dis- 
tributed.   Alpine  in  their  predilections. 

72.  Crossostephium  (Less.  D.  C.  6-172).  Capitula 
many-flowered,  heterogamous ;  ray  florets  female,  sev- 
eral series,  filiform,  scarcely  denticulate,  larger  at  the 
base  ;  the  rest  hermaphrodite,  fertile,  cylindrical,  large, 
5-toothed.  Achaenia  angled,  wingless.  Pappus  nume- 
rous, minute,  unequal,  semilanceolate  paleae. — A  whitish, 
tomentose  shrub  with  alternate,  firm,  3-lobed,  cuniate 
leaves.  Capitula  globose  or  racemose.  Involucre  cam- 
panulate, several  series.  Receptacle  naked,  conical. 
Flowers  yellow.    Phillipines,  China,  Canton. 

73.  Tanacetum  (Less.  D.  C.  6-127).  Capitula  homo- 
or  heterogamous  ;  one  row  or  3-4-toothed,  female  florets 
in  the  circumference,  those  of  the  disk  4-5-toothed. 
Achaenia  angled,  glabrous,  with  a  large  epigynous 
disk.  Pappus  none  or  membranaceous,  crown-like. — 
Herbs  or  shrubs,  leaves  variously  divided.  Capitula 
solitary  or  corymbose,  globose.  Involucre  campanu- 
late, imbricated.  Receptacle  naked,  convex.  Flowers 
yellow.    Himalayas,  Nepaul,  Kemaon. 

74.  Myriogyne  (Less.  D.  C.  6-139).  Capitula  hete- 
rogamous ;  marginal  florets  many  series,  female,  tubular, 
scarcely  dentate  ;  central  few,  hermaphrodite,  4-toothed, 
with  a  short  tube  and  campanulate  limb.  Achaenia 
angled,  wingless,  epappose. — Very  ramous,  diffuse  herbs : 
with  alternate,  obovate,  dentate  leaves.  Capitula  small, 
first  terminal,  afterwards  lateral.  Involucre  2  series. 
Receptacle  naked,  convex.  Flowers  yellow.  Proper- 
ties acrid  and  sternutatory.  Extensively  diffused,  pro- 
cumbent, inconspicuous  herbs. 

75.  SphjeromorphjEA  (D.  C.  6-140).  Capitula  hete- 
rogamous ;  marginal  florets  many  series,  female,  scarcely 
dentate;  central  few,  4-toothed.  Style  bulbous  at  the 
base.  Achaenia  cylindrical,  striated,  epappose. — De- 
cumbent herbs  with  alternate  leaves.  Capitula  globose, 
depressed,  axillary.  Involucre  campanulate,  2-3  series, 
longer  than  the  flowers.  Receptacle  naked  [D.  C.  asks 
if  this  is  sufficiently  distinct  from  'Myriogyne].  Penin- 
sula, Cochin  China. 

76.  Machlis  (D.  C.  6-140).  Capitula  heterogamous  ; 
marginal  florets  many  series,  not  furnished  with  a 
corolla?  or  very  minute.  Central  ones  numerous. 
Corolla  obconical,  4-toothed.  Stigmas  bearded  at  the 
apex.  Achaenia  terete,  sub-angled,  sub-glandulose ;  of 
the  marginal  flowers  bidentate,  of  the  centre  truncated 
at  the  apex. — Herbs  with  alternate,  multifid,  pinnate 
leaves.  Capitula  pedicelled,  axillary.  Involucre  2 
series.  Receptacle  naked,  punctulate.  Bengal,  Khassia, 
Nepaul. 

Sub-tribe.  GnaphaliejE.  Capitula  homogamous  or 
heterogamous  discoid,  very  rarely  radiate,  sometimes  1- 
fowered.  Anthers  caudate.  Achania  crowned  with  a 
pilose  or  setaceous  pappus,  very  rarely  bald.  Leaves 
usually  alternate. 
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Div.  III.  Hedichrtsej:.  Capitula  not  glomerulate, 
receptacle  epaleaceous. 

77.  Helichrtsum  (D.  C.  6-169,  R.  W.  Icon.  1113). 
Capitula  sometimes  homogamous,  florets  all  hermaphro- 
dite, 5-toothed,  sometimes  heterogamous  ;  marginal 
florets  often  very  few,  1  series,  female.  Achaenia 
beakless,  sessile,  with  a  terminal  areola.  Pappus  1 
series,  setae  roughish  not  plumose. — Herbs  or  shrubs 
with  alternate  leaves.  Involucre  imbricated,  scales 
scariose,  interior  ones  connivent  or  radiant.  Recepta- 
cle flat,  epaleaceous,  naked,  areolate,  or  fimbriliferous. 
Involucre  white,  purple,  or  yellow.  Corolla  yellow  or 
purple.    Neilgherries,  Ceylon,  Cochin  China. 

78.  Gnaphalium  (Don.  D.  C.  6-221,  R.  W.  Icon. 
1114-15).  Capitula  heterogamous;  florets  all  tubular, 
marginal  ones  many  series,  female ;  disk  ones  her- 
maphrodite. Achaenia  somewhat  terete,  sub-pappillose. 
Pappus  1  series,  scarcely  rough. — Herbaceous  or  suffru- 
ticose,  generally  woolly  or  tomentose  plants.  Capitula 
often  disposed  in  glomerules,  terminal  or  axillary,  fasci- 
cled, corymbose,  or  spicate.  Involucra  white,  red,  pur- 
ple or  yellow.  Widely  diffused,  alpine  plants,  from  the 
Himalayas  to  Ceylon. 

79.  Filago  (Tourn.  D.  C.  6-247).  Capitula  heteroga- 
mous :  marginal  florets  numerous,  on  an  elongated,  fili- 
form receptacle,  the  apex  only  dilated  and  bearing  a 
few  male  or  hermaphrodite  flowers.  Achaenia  terete, 
papillose.  Pappus  of  the  central  ones  setose,  filiform, 
of  the  margin  wanting  or  dissimilar. — Tomentose  herbs. 
Capitula  axillary  or  aggregated  on  the  ends  of  the 
branches,  small.  [There  is  a  discrepancy  between  this 
generic  character  and  that  of  F.  prostrata,  the  central 
florets  of  that  species  being  without  pappus,  the  mar- 
ginal ones  having  it:  neither  do  I  find  paleae  on  the 
receptacle  of  that  species.]  Like  the  preceding,  but 
also  extends  to  the  plains. 

Div.  V.  Antennarie.e.  Capitula  dioicous,  not  glomer- 
ate. Style  of  the  male  florets  simple,  receptacle  epaleaceous 
or  the  margin  only  paleaceous. 

80.  Antennaria  (Brown  D.  C.  6-269).  Capitula 
dioicous  or  sub-dioicous,  with  an  alveolate,  convex  re- 
ceptacle. Female  florets  filiform,  5-toothed;  male, 
anthers  half  exserted.  Achaenia  terete.  Pappus  1 
series,  setae  of  the  female  flowers  filiform,  of  the  male 
clavate. — Herbaceous  or  suffruticose,  Capitula  corym- 
bose. Involucre  imbricated,  variously  coloured  at  the 
apex  or  scariose,  never  yellow.  Flowers  yellow. 
Himalayas. 

81.  Anaphalis  (D.  C.  6-271,  R.  W.  Icon.  478-1116, 
17,  18,  19).  Capitula  heterogamous,  discoid ;  marginal 
florets  few  or  many  series,  female;  disk  ones  her- 
maphrodite, sterile,  5-toothed.  Styles  of  the  marginal 
florets  long,  exserted,  bifid,  of  the  disk  undivided,  ob- 
tuse. Achaenia  glabrous,  obcompressed,  sessile,  eros- 
trate.  Pappus  1  series,  uniform,  bristles  rough  not 
clavate. — Herbaceous  or  suffruticose,  woolly  or  tomen- 
tose plants,  stems  sometimes  1-cephalous,  oftener  poly- 
cephalous,  corymbose.  Scales  of  the  involucre  niveo- 
scariose,  lanceolate,  several  series,  the  middle  ones  with 
a  brownish  claw.  Receptacle  convex,  alveolate.  Al- 
pine plants,  Himalayas,  Neilgherries,  Khassia  Moun- 
tains, Ceylon. 


82.  Leontopodium  (Brown  D.  C.  6-275).  Capitula 
heterogamous;  ray  florets  female,  1  or  several  series, 
3-4-denticulate ;  disk  ones  bisexual-sterile,  infundibuli- 
form,  5-toothed,  with  the  style  clavate  at  the  apex. 
Achasnia  cylindrico-comprassed.  Pappus  of  the  female 
barbellate,  of  the  sterile  flowers  usually  clavate. — 
Perennial  mountain  herbs,  woolly-tomentose ;  leaves 
oblong  or  the  lower  one  obovate.  Capitula  terminal, 
umbellato-corymbose,  middle  capitulum  of  the  central 
corymb  sessile ;  the  female  flowers  1  series,  ebracteolate, 
earlier;  the  lateral  ones  short  pedicelled,  females  many 
series,  furnished  with  a  woolly,  foliaceous  bractea,  there- 
fore glomerulate,  bound  by  radiating  floral  leaves. 
Scales  of  the  involucre  adpressed,  woolly.  Receptacle 
convex,  foveolate  [apparently  scarcely  distinct  from  the 
preceding].  Himalayas. 

Div.  VII.  RelhaniejE.  Capitula  many-flowered  rare- 
ly few-floiuered,  homogamous  or  radiate.  Receptacle  epal- 
eaceous.   Pappus  none  or  crown-like. 

83.  Carpesium  (Lin.  D.  C.  6-281,  R.  W.  Icon.  1120). 
Capitula  heterogamous,  discoid ;  marginal  florets  female, 
several  series,  disk,  hermaphrodite.  Anthers  caudate. 
Branches  of  the  style  terete,  obtuse,  sub-glabrous. 
Achaenia  oblong,  compressed,  rostrate ;  rostrum  beset 
with  viscid  glands.  Pappus  none. — Herbaceous,  erect 
plants  with  alternate  leaves.  Capitula  solitary  on  the 
ends  of  the  branches.  Involucre  many  series,  imbri- 
cate, exterior  ones  sometimes  foliaceous.  Flowers 
yellow.    Himalayas,  Neilgherries. 

Sub-tribe.  Senecione.e.  Capitula  homogamous  or 
heterogamous,  discoid  or  radiate.  Anthers  ecaudate. 
Achania  crowned  with  setaceous  or  pilose  pappus,  rare- 
ly wanting,  the  marginal  ones  sometimes  bald.  Leaves 
alternate. 

Div.  II.  Erechthiteje.  Receptacle  epaleaceous.  Cap- 
itula discoid,  heterogamous;  florets  of  the  ray  tubular, 
female. 

84.  Cremocephalum  (Cass.  D.  C.  6-297).  Capitula 
heterogamous,  marginal  florets  few,  filiform,  female. 
Branches  of  the  style  crowned  with  a  short,  hispid  cone. 
Achaenia  terete,  10-ribbed.  Pappus  pilose,  soft,  several 
series. — Herbs,  branches  long,  naked  1-cephalous.  In- 
volucre many-leaved,  not  imbricated,  calyculate.  Re- 
ceptacle fimbriliferous,  afterwards  becoming,  with  the 
base  of  the  involucre,  thickened;  flowers  purple.  In- 
dia— where  ?  Mauritius. 

Div.  III.  Eusenecione^:.  Receptacle  epaleaceous. 
Capitula  either  homogamous,  discoid  or  radiate.  Cotyle- 
dons flat. 

85.  Gtncra  (Cass.  D.  C.  6-298,  R.  W.  Icon.  1121- 
22).  Capitula  discoid,  homogamous.  Base  of  the  tube 
of  the  corolla  corneus.  Branches  of  the  style  produced 
into  a  long,  hispid  appendage,  usually  exserted.  Achae- 
nia terete,  striated,  beakless.  Pappus  many  series, 
filiform,  scarcely  barbellate. — Herbaceous  or  shrubby 
plants;  with  corymbose  capitula.  Involucre  cylindrical, 
1  series,  calyculate  at  the  base  with  subulate  bracts. 
Receptacle  flat,  alveolate.  Flowers  white.  Alpine 
plants,  Himalayas,  Khassia  Mountains,  Neilgherries, 
Ceylon. 
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86.  Emilia  (Cass.  D.C.  6-301,  R.W.  Icon.  1123).  Cap- 
itula  homogamous,  discoid;  florets  5-lobed.  Branches  of 
the  style  ending  in  a  cone.  Achaenia  oblong,  pentago- 
nal, angles  ciliate,  hispid.  Pappus  several  series,  filiform, 
scarcely  barbellate. — Herbs,  with  few  sub-corymbose, 
pedicelled  capitula.  Involucre  cylindrical,  1  series, 
ecalyculate.  Flowers  reddish,  purple,  or  orange  colour- 
ed.   Widely  diffused,  common  all  over  the  Peninsula. 

87.  Ligularia  (Cass.  D.  C.  6-313).  Capitula  radiate ; 
ray  I  series,  ligulate,  female,  often  bi-ligulate,  or  retain- 
ing rudiments  of  the  stamens.  Branches  of  the  styles 
of  the  disk  obtuse,  clothed  with  long,  descending  pubes- 
cence. Achaenia  beakless,  sulcated,  terete.  Pappus 
uniform,  pilose,  many  series. — Herbaceous  plants.  Cap- 
itula large,  yellow,  arranged  in  racemes  or  thyrses,  or 
solitary:  involucre  campanulate,  1  series.  Receptacle 
naked.  Himalayas. 

88.  Doronicum  (Lin.  D.  C.  6-320,  R.  W.  Icon.  1124 
to  29-1151).  Capitula  radiate,  heterogamous ;  ray  florets 
1  series,  ligulate,  female,  or  sterile  by  abortion;  disk 
hermaphrodite.  Achaenia  beakless,  oblong,  turbinate, 
furrowed ;  of  the  ray  bald,  of  the  disk  pappose.  Pap- 
pus setaceous,  several  series. — Herbaceous  plants,  with 
solitary  or  several  capitula.  Involucre  few  series,  scales 
linear.  Receptacle  convex,  ebracteolate.  [Almost  the 
only  distinction  between  this  genus  and  Senecio  consists 
in  the  marginal  florets ;  in  this  having  no  pappus,  in  that 
being  furnished  with  pappus  similar  to  those  of  the 
disk.]  Alpine  plants,  Himalayas,  Khassia  Mountains, 
Neilgherries,  Ceylon,  &c. 

89.  Madacarpus  (R.  W.  Calcutta  Journal,  Icones 
1152).  Capitula  radiate  heterogamous;  ray  florets  1 
series,  ligulate,  sterile ;  disk  ones  numerous,  hermaphro- 
dite. Achaenia  beakless,  oblong,  furrowed,  hairy,  with- 
out pappus. — Herbaceous  plants.  Capitula  corymbose. 
Involucre  campanulate,  1  series,  scales  linear,  lanceo- 
late, mucronate.  Receptacle  convex,  foveolate.  Cor- 
olla sub-infundibuliform.  Costae  of  the  achaenia  hispid. 
Neilgherries. 

90.  Senecio  (Less.  D.  C.  Prod.  6-341,  R.  W.  Icon. 
1130  to  36).  Capitula  homogamous,  discoid,  or  hetero- 
gamous, radiate;  florets  of  the  ray  ligulate,  female. 
Branches  of  the  style  of  the  hermaphrodite  florets  trun- 
cated, the  point  only  penicillate.  Achaenia  beakless, 
terete  or  angularly  furrowed.  Pappus  pilose,  several 
series,  caducous. — Herbaceous  or  shrubby,  sometimes 
climbing  plants,  with  solitary  or  corymbose  inflo- 
rescence. Involucre  one  series,  sometimes  naked 
sometimes  calyculate  with  accessory  squamellae,  often 
with  the  points  of  the  scales  sphacellate.  Receptacle 
naked,  alveolate.  [D.  C.'s  list  of  species  of  this  genus 
exceeds  600.  It  is  therefore  by  much  the  largest  genus 
of  the  vegetable  kingdom.] — Every  where,  but  in  India 
nearly  confined  to  alpine  tracts. 

91.  Notonia  (D.  C.  6-44,  R.  W.  Icon.  434).  Capi- 
tula discoid,  homogamous ;  florets  5-toothed.  Branches 
of  the  style  ending  in  a  short,  hispid  cone.  Achaenia 
terete,  many,  striated,  glabrous.  Pappus  many  series, 
setae  filiform,  barbellate. — Shrubby,  succulent  plants 
with  corymbose,  few-headed  inflorescence.  Capitula, 
as  compared  with  the  above  genera,  large.  Involucre 
cylindrical,  1  series,  ecalyculate,  the  peduncle  furnished 
with  a  few  bracteaceous  scales.   Receptacle  alveolate, 


naked  or  slightly  fimbriliferous.  Flowers  longer  than 
the  involucre,  pale  yellow  or  cream  coloured.  Found 
all  over  the  Peninsula,  from  the  level  of  the  sea  to 
Dodabella  on  the  Neilgherries. 

92.  Madaractis  (D.  C.  6-439).  I  exclude  this  genus 
as  being  identical  with  Doronicum,  and  all  its  species 
previously  described  under  that  name.  M.  pinatifda  is 
D.  Candolianum — M.  scahra,  is  D.  Lessingianum — M. 
polycephala,  D.  Arnottii — M.  glabra,  D.  Wighlii.  The 
distinctive  characters  of  the  two  genera  are,  that  in 
Doronicum  the  ray  florets  are  female,  in  Madaractis 
neuter.  In  the  character  above  given,  I  have  combined 
them  thus:  "ray  florets  1  series,  female,  or  sterile  by 
abortion." 

Tribe  V.  Cynare^:. 

Sub-tribe.  Echinopside2e.  Capitula  sessile,  one-flow- 
ered, aggregated  into  a  globose  glomerulus,  with  numer- 
ous involucral  foliola,  articulated  on  a  globose,  common 
receptacle. 

93.  Echinops  (Lin.  D.  C  6-522).  Capitula  numer- 
ous, aggregated  on  a  naked,  globose,  receptacle,  the 
centre  one  opening  first  Corolla  tubular,  5-cleft 
Anthers  ecaudate.  Achaenia  cylindrical,  silky,  villous. 
Pappus  short,  crown-like,  the  hairs  somewhat  fimbri- 
cated. — Erect,  prickly  plants.  Glomerulus  sphaerical. 
Capitula  inserted  on  a  circular,  horny,  areola.  Partial 
involucre  3  series.  The  interior  scales  the  longest, 
linear,  acuminated,  carinate.  Flowers  blue  or  white. 
Widely  diffused,  extending  from  the  Himalayas  to  Cape 
Comorin  and  Ceylon. 

Sub-tribe.  Carline.e.  Capitula  many-flowered,  never 
dioicous.  Scales  of  the  involucre  many  series,  distinct, 
often  spinous.  Hermaphrodite  corolla,  5-cleft,  female  or 
sterile,  deformed.  Filaments  free,  naked.  Anthers  usual- 
ly furnished  with  a  long,  bearded,  cauda.  Achania  usual- 
ly villous.  Pappus  1-2  series,  pilose,  or  plumose,  rarely 
ramose. 

94.  Sadssurea,  (D.  C.  6-531).  Capitula  homoga- 
mous. Corolla  slender,  throat  ventricose.  Anthers  end- 
ing in  long  appendices  with  2  ciliate  bristles  at  the 
base.  Stigmata  long,  diverging,  continuous  with  the 
style.  Achaenia  glabrous.  Pappus  usually  double, 
paleae  of  the  exterior  sub-filiform,  rough,  sometimes 
wanting,  interior  long,  plumose,  concreted  at  the  base 
into  a  deciduous  ring.  Herbs  with  entire  leaves.  Cap- 
itula usually  corymbose.  Involucre  many  series.  Re- 
ceptacle fimbrillate  or  paleaceous,  palea  persistent. 
Corolla  purple  or  white,  never  yellow.  Himalayas. 

95.  Aplotaxis  (D.  C.  6-538).  Similar  to  Saussurear 
except  that  the  pappus  is  one  series,  plumose.  [Surely 
this  is  an  unnecessary  refinement,  especially  as  it  is  said 
of  the  exterior  series  of  Saussureae,  "raro  exter.  deficientt 
nullus"  and  Captain  Munro,  from  whom  I  have  a  speci- 
men collected  by  himself,  informs  me,  that  Ap.  gossipina 
"is  an  undoubted  Saussurea."    Himalayas,  Bengal. 

96.  Dolomi^a  (D.  C.  6-542).  Capitula  homogamous. 
Corolla  slender,  dilated  at  the  base.  Anthers  appendi- 
culate  and  caudate  at  the  base ;  caudae  intorted,  ciliate. 
Style  thickened  at  the  apex,  ovarium  glabrous,  some- 
what 4-sided.   Pappus  long,  violaceous,  bristles  rough. 
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concreted  into  a  ring  at  the  base. — A  herbaceous,  un- 
armed plant,  radicle  leaves  pinnatifid.  Capitula  short, 
peduncled,  aggregated  into  an  irregular  head.  Involu- 
cre ovate,  many  series,  squamae  acuminate.  Recep- 
tacle flat,  covered  with  fimbrillae  forming  alveolae. 
Corolla  purple,  an  inch  long.  Himalayas. 

Sub-tribe.  Centauries.  Capitula  many-flowered,  dis- 
coid ;  florets  of  the  circumference  often  sterile,  enlarged  or 
irregular.  Filaments  oj  the  stamens  free.  Ach&nia  fur- 
nished with  an  areola,  more  or  less  distinctly  lateral. 
Pappus  pilose  or  paleaceous,  never  feathery,  sometimes 
wanting,  at  least  in  the  circumference. 

97.  Amberboa  (Isnard,  D.  C.  6-558,  R.  W.  Icon. 
479).  Capitula  several-flowered,  heterogamous ;  mar- 
ginal florets  larger,  sterile.  Achaenia  compressed  or 
turbinate,  tetragonal,  with  a  lateral  or  basilar  areola. 
Pappus  paleaceous,  paleae  obovate,  spatulate. — Herba- 
ceous plants.  Involucre  many  series,  scales  various, 
rarely  spinescent.  Flowers  blue,  or  reddish  purple. 
Ceded  Districts,  Mysore,  Coimbatore,  Himalayas,  Bengal. 

98.  Microlonchus  (D.  C.  6-562).  Capitula  many- 
flowered,  florets  of  the  ray  neuter,  more  or  less  enlarg- 
ed. Filaments  pappillose ;  anthers  ecaudate.  Achaenia 
compressed  with  a  lateral  areola.  Pappus  double,  in- 
terior unilateral,  broad  at  the  base,  acuminate  at  the 
apex,  about  the  length  of  the  exterior  pappus. — Peren- 
nial, glabrous  herbs.  Floriferous  branches  naked,  1- 
cephalous.  Involucre  ovate,  scales  adpressed,  coriace- 
ous, with  a  short,  reflexed,  deciduous  apex,  or  produced 
into  a  long,  spine-like  appendage.  Flowers  purple,  or 
white,  or  yellowish.  Himalayas. 

99.  Tricholepis  (D.  C.  6-563,  R.  W.  Icon.  1139). 
Capitula  homogamous.  Corolla  sub-regular,  5-fid.  Achas- 
nia  with  a  lateral  areola,  crowned  at  the  apex  with  a 
circular  margin.  Pappus  setaceous,  concrete  at  the 
base,  or  paleaceous,  not  concrete,  or  wanting. — Herba- 
ceous plants;  capitula  ebracteolate.  Involucre  many 
series,  scales  linear,  setaceous,  recurved  at  the  points. 
Receptacle  fimbriliferous.  Himalayas,  Ceded  Districts, 
Mysore,  Coimbatore. 

100.  Centatjrea  (Less.  D.  C.  6-565).  Capitula  many- 
flowered,  heterogamous;  usually  radiate-like.  Corolla 
of  the  ray  usually  sterile,  dilated,  5-cleft,  rarely  hermaph- 
rodite or  not  exceeding  the  disk.  Filaments  papil- 
lose, anthers  ecaudate.  Achaenia  compressed,  having  a 
lateral  areola  near  the  base.  Pappus  several  series, 
rough,  the  inner  ones  smaller. — Herbaceous  plants. 
Scales  of  the  involucre  various,  appendiculate  or  ex- 
appendiculate,  muticous  or  spinous.  A  large  and  poly- 
morphous genus,  abundant  in  Europe,  and  well  known 
under  the  name  of  Corn-flower.  Though  occasionally 
met  with  in  corn  fields,  scarcely  an  Indian  genus. 

Sub-tribe.  Carthames.  Capitula  many-flowered,  ho- 
mogamous, or  rarely  the  exterior  florets  sterile.  Involucre 
many  series,  exterior  scales  brad-like.  Filaments  bearded 
on  the  middle.  Jlchcenia  glabrous,  i-angled,  with  a 
lateral  areola.    Pappus  none  or  paleaceous,  rarely  pilose. 

101.  Kentrophtllum  (Neek.  D.  C.  Prod.  6-610). 
Capitula  homogamous,  many-  and  equal-flowered.  Cor- 
olla 5-cleft,  regular,  sometimes  a  few  of  the  ray  florets 
sterile,  filiform.   Filaments  hispid  in  the  middle  from  a 


tuft  of  hair;  appendix  of  the  anthers  obtuse,  stigma 
concrete.  Achaenia  thick,  obovate,  sub-tetragonal,  den- 
ticulato-crenate  at  the  apex.  Pappus  on  the  marginal 
florets  wanting;  in  the  rest  paleaceous,  several  series, 
the  exterior  ones  membranaceous,  ciliate  on  the  margin, 
the  inner  ones  shorter. — Erect,  herbaceous,  poly-cepha- 
lous  annuals,  with  stem-clasping  leaves.  Capitula 
terminal.  Involucre  several  series,  exterior  ones  folia- 
ceous,  lobed,  spinous;  interior  acuminato-spinous.  Re- 
ceptacle thick,  fimbrillate.  Flowers  yellow,  white  or 
purple.    Upper  Bengal,  Banks  of  the  Jumna. 

102.  Carthamus  (Toum.  D.  C.  6-611 ).  Capitula  ho- 
mogamous. Corolla  5-cleft,  tube  enlarged  above  the 
disk.  Stigmata  scarcely  distinct.  Achaenia  obovate, 
tetragonal,  glabrous,  smooth.  Pappus  wanting. — Her- 
baceous plants.  Involucre  several  series,  exterior  folia- 
ceous,  middle  ones  with  an  ovate,  spiny  appendix; 
interior  acuminate,  pungent.  Receptacle  loaded  with 
linear  fimbrillae.  Flowers  yellow  or  orange  coloured. 
Moluccas.   Cultivated  in  the  Peninsula. 

103  Onobroma  (D.  C.  6-613).  Capitula  many-flow- 
ered, exterior  neuter.  Corolla  equally  5-cleft.  Fila- 
ments glabrous,  anthers  appendiculate.  Achaenia  sub- 
tetragonous,  marginal  ones  bald,  exterior  pappiferous. 
Pappus  many  series  of  linear  paleolae. — Herbaceous, 
erect,  spiny  annuals.  Capitula  terminal.  Involucre 
imbricated.  Scales  spinoso-acuminate.  Receptacle 
fimbriliferous.  West  of  India?  but  as  yet  doubtfully 
an  Indian  genus. 

Sub-tribe.  CARnuiNES.  Capitula  many-  and  equal- 
flowered,  all  hermaphrodite  or  dioicous.  Involucre  many 
series.  Scales  often  spinous.  Corolla  5-cleft.  Filaments 
papillose  or  glabrous.  Acheenia  glabrous,  with  a  terminal 
areola.  Pappus  pilose  or  feathery,  concreted  into  a  ring 
at  the  base. 

104.  Carduus  (Gaert.  D.  C.  Prod.  6-621).  Capitula 
equal-flowered.  Corolla  5-cleft,  tube  short.  Filaments 
pilose.  Stigmas  concrete.  Achaenia  sub-compressed, 
with  a  terminal,  not  lateral  areola.  Pappus  many  series, 
filiform,  scabrous,  concreted  into  a  ring  at  the  base. — 
Erect  herbs,  with  decurrent,  often  spinose  leaves.  Cap- 
itula erect,  often  pendulous  after  flowering.  Involucre 
imbricated.  Scales  usually  spinose  at  the  apex.  Re- 
ceptacle fimbriliferous.  Flowers  purple,  or  varying  to 
white.    Choor — I  can  find  no  account  of  the  species. 

105.  Cirsium  (Toum.  D.  C.  6-634,  R.  W.  Icon. 
1137).  Capitula  homogamous,  hermaphrodite,  or  dioi- 
cous. Tube  of  the  corolla  short,  throat  oblong,  5-cleft. 
Anthers  ecaudate.  Stigmas  concreted.  Achaenia  ob- 
long, compressed,  glabrous,  membranaceous,  ecostate, 
with  a  fleshy,  terminal  areola. — Herbaceous,  thistle-like 
plants.  Involucre  imbricated,  scales  more  or  less  prick- 
ly pointed.  Receptacle  fimbriliferous.  Flowers  purple 
or  yellow.  Alpine  plants  in  India.  Neilgherries,  Pul- 
neys,  abundant,  Himalayas. 

106.  Cham2epeuce  (Pr.  Alp.  D.  C.  6-657).  Capitula 
homogamous.  Corolla  5-cleft,  equal  or  subringent.  Fil- 
aments plumose  or  hairy.  Anthers  with  an  oblong, 
acute  appendiculus,  and  long,  lacerated  cauda.  Stigmas 
scarcely  free  at  the  point.  Achaenia  obovate,  with  a 
hard  testa.  Setae  of  the  pappus  plumose,  one  or  several 
series. — Suffruticose  or  herbaceous  plants,  with  prickly 
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leaves.  Capitula  terminal  or  axillary.  Involucre  im- 
bricated, scales  more  or  less  pungent.  Receptacle  fim- 
briliferous.  Flowers  purple  or  white.  Himalayas,  V.  S. 
ex  Herb.  Munro. 

107.  Echenais  (Cass.  D.  C.  6-660).  Differs  from  the 
preceding,  in  the  achaenia  being  striated  and  the  pappus 
double ;  the  exterior  seta?  short,  the  interior  long,  dilated 
at  the  apex  into  a  flattened,  nail-like,  membranaceous 
disk. — Erect,  herbaceous  plants :  capitula  nodding :  flow- 
ers white.  Himalayas. 

108.  Lappa  (Tourn.  D.  C.  Prod.  6-661).  Capitula 
homogamous,  equal-flowered.  Corolla  regular,  5-cleft, 
tube  10-nerved.  Filaments  papillose;  anthers  prolong- 
ed into  filiform  appendices.  Stigmas  diverging.  Achae- 
nia oblong,  compressed,  transversely  rugous.  Pappus 
many  series,  short. — Herbs,  with  petioled,  cordate  leaves, 
and  terminal,  corymbose  capitula.  Involucre  globose, 
imbricated.  Scales  hooked  at  the  point.  Corolla  pur- 
ple, varying  to  white.   Himalayas.  - 

Sub-tribe.  Serratulejs.  Capitula  many -flowered,  in- 
volucra  many  series.  Scales  scarcely  spined.  Flowers 
hermaphrodite  or  dioicous.  Corolla  5-cleft.  Filaments 
papillose  or  pilose.  Anthers  ecaudate.  Achcenia  glab- 
rous.   Pappus  pilose  or  feathery. 

109.  Serratcla  (D.  C.  6-667).  Capitula  usually 
homogamous,  sometimes,  by  abortion,  1-sexual,  or  the 
ray  female.  Corolla  5-cleft,  sub-irregular.  Filaments 
pilose.  Stigmas  diverging.  Achaenia  oblong,  compress- 
ed, hilum  oblique.  Pappus  unequal,  hairs  many  series ; 
rough,  not  annulate. — Unarmed  or  prickly  herbs.  In- 
volucre ovate,  scales  imbricated,  the  exterior  ones 
shorter,  spinulose ;  interior  long,  scariose  at  the  apex. 
Receptacle  fimbrillate.  Corolla  purple  or  white,  never 
yellow.    Himalayas,  Cochin  China. 

110.  Jurinea  (Cass.  D.  C.  6-673).  Capitula  homoga- 
mous. Corolla  longer  than  the  involucre.  Stigmas 
distinct.  Achaenia  obpyramidal,  4-sided,  with  an  api- 
cular  areola,  afterwards  growing  into  deciduous  shield, 
hearing  the  pappus.  Pappus  rising  within  a  minute, 
calyciform  margin,  thick,  unequal,  barbellate. — Herba- 
ceous perennials,  leaves  white,  tomentose  beneath.  In- 
volucre sub-globose  or  cylindrical,  scales  imbricated, 
unarmed,  adpressed.  Fimbrillae  of  the  receptacle  cleft 
into  linear  bristles.    Flowers  purple.  Himalayas. 


LABIA  TIFL  OBJE. 

Tribe  VI.  Motisiace.e. 

Sub-tribe.  Mutisie^:.  Capitula  very  rarely  \-flowered, 
usually  1  series  of  females  in  the  margin,  the  rest  hermaph- 
rodite. Style  thick,  branches  exteriorly  very  convex  in 
the  hermaphrodite  ones ;  the  exterior  as  well  as  the  superior 
part  of  the  style  puberulous  or  glabrous.  Pollen  often 
slightly  elliptic.  Shrubs  or  large  herbs,  with  large,  hand- 
some capitula. 

Div.  II.  Eumutisie^:.   Anthers  caudate. 

111.  Ainslijea  (D.  C.  7-13).  Capitula  3-flowered, 
homogamous.  Corolla  tubular,  bilabiate,  exterior  lip  3- 
interior  2-cleft   Anthers  appendiculate,  with  long  spurs 


at  the  base.  Stigmas  exserted,  obtuse,  glabrous,  often, 
by  abortion,  unequal,  acute,  or  one  altogether  abortive. 
Achaenia  terete,  villous,  erostrate.  Pappus  1  series, 
seta?  elegantly  plumose. — Herbaceous  perennials;  stems 
erect,  simple.  Involucre  cylindrical,  scales  lanceolate, 
acuminated,  imbricate.  Receptacle  naked.  Flowers 
purple.  [This  genus  is  dedicated  to  the  late  Dr.  White- 
law  Ainslie,  of  Madras,  an  honour  well  merited  in 
return  for  his  most  valuable  Materia  Medica  of  Hin- 
doostan.]  Himalayas. 

112.  Gerbera  (Gron.  Linn.  D.  C.  Prod.  7-15).  Capitula 
many-flowered,  heterogamous ;  ray  florets  1  series,  ligu- 
liform.  Corolla  bilabiate,  exterior  lip  3-toothed,  elon- 
gated in  the  ray;  interior  bidentate  in  the  disk,  bipartite 
in  the  ray,  of  the  ray  cirriform.  Anthers  glabrous  in  the 
disk,  wanting  in  the  ray.  Achasnia  more  or  less  ros- 
trate. Pappus  2  series,  setoso-paleaceous,  serrated, 
equal. — Perennial  herbs  ;  scapes  1-cephalous.  Involu- 
cre scales  adpressed,  oblong,  receptacle  naked.  Flow- 
ers yellow  or  reddish,  pappus  reddish.  Himalayas. 

113.  Oreoseris,  (D.  C.  7-17).  Capitula  heteroga- 
mous, radiate-like ;  marginal  florets  female ;  disk  her- 
maphrodite. Corolla  bilabiate,  2-3-cleft.  Exterior  lip 
of  the  ray  ligulate,  3-cleft.  Anthers  long-spurred,  spurs 
lacerated  at  the  point.  Style  tumid  at  the  base,  branches 
short,  obtuse.  Achaenia  oblong,  puberulous.  Pappus  2 
series,  setae  serrated,  equal. — Herbs:  radical  leaves 
lyrate  or  pinnatifid,  tomentose  beneath.  Scape  1-cepha- 
lous. Involucre  two  or  more  series,  scales  acuminated. 
Receptacle  naked.    Flowers  yellow.  Himalayas. 

114.  Borniera  (D.  C.  Prod.  7-18).  Capitula  many- 
and  equal-flowered,  homogamous.  Corolla  bilabiate; 
exterior  lip  3-dentate,  erect ;  interior,  bidentate,  revolute. 
Anthers  surmounted  by  long,  lanceolate,  acuminate  ap- 
pendages, spur  bearded  at  the  point.  Achaenia  elon- 
gated, shortly  beaked.  Pappus  several  series,  bristles 
rigid. — Perennial,  stemless  herbs ;  leaves  long,  petioled, 
sagittato-cordate ;  scapes  1-cephalous.  Involucre  sub- 
campanulate,  2-3  series.  Receptacle  naked,  alveolate. 
Corolla  purplish.  Himalayas. 

115.  Leucomeris  (Don.  D.  C.  7-25).  Capitula  4-6- 
flowered,  homogamous.  Corolla  tubular,  5-cleft,  lobes 
linear,  sub-callous  at  the  apex.  Anthers  elongated, 
caudas  plumose.  Style  bulbus  at  the  base,  scarcely  ex- 
serted; branches  short,  obtuse,  glabrous.  Achaenia 
covered  with  silky  villi  surrounding  the  apex,  like  caly- 
cled  pappus.  Pappus  several  series,  rough,  rigid. — 
Shrubs  or  herbs:  leaves  alternate,  tomentose  beneath. 
Capitula  corymbosely  fascicled.  Involucre  glabrous, 
cylindrical,  imbricated.  Receptacle  naked.  Corolla 
purplish:  anthers  white.  Himalayas. 

116.  Dicoma  (Less.  D.  C.  7-35,  R.  W.  Icones  1140). 
Capitula  homogamous  or  heterogamous.  Corolla  of  the 
disk  regular,  5-parted ;  of  the  ray,  in  heterogamous  cap- 
itula, neuter,  ligulate,  bilabiate  or  roundish  tubulate. 
Anthers  long,  caudate,  caudae  bearded.  Branches  of 
the  style  short,  erect,  obtuse,  hispidulous  at  the  apex. 
Achaenia  turbinate,  often  10-ribbed.  Pappus  two  or 
more  series. — Suffruticose  or  herbaceous.  Leaves  al- 
ternate. Capitula  solitary.  Involucre  campanulate. 
Scales  obsoletely  many-nerved,  sometimes  pungent 
Receptacle  alveolate.  Flowers  white  or  purple.  Pen- 
insula. Common  in  the  Coimbatore  district,  in  arid, 
gravelly  soils. 
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LIG  ULIFL  ORM. 
Tribe  VIII.  Cichoraceje. 

Sub-tribe.  III.  Hyoseride.e.  Receptacle  epaleaceous. 
Pappus  crown-like  or  many  palece. 

117.  Cichorium  (Tourn.  D.  C.  Prod.  7-83).  Capitula 
many-  or  several-flowered.  Achaenia  obovate,  sub- 
compressed,  striated,  glabrous.  Pappus  consisting  of 
1-2  series  of  numerous,  short,  obtuse  squamellae. — 
Erect,  ramous  herbs.  Capitula  sessile  in  the  axils  of 
the  upper  leaves  or  terminal.  Involucre  double,  ex- 
terior short,  about  5  leaves,  interior  long,  about  8-10- 
leaved.  Receptacle  flattish,  epaleaceous.  Flowers 
light  blue.  Plant  bitter,  becoming  edible  by  cultiva- 
tion.  Himalayas,  Patna. 

Sub-tribe.  VI.  Scorzonere^e.  Receptacle  epaleace- 
ous; pappus  paleolate,  paleola  rough  or  plumose. 

118.  Tragopogon  (Tourn.  D.  C.  7-112).  Capitula 
many-flowered ;  florets  of  the  ray  often  radiant.  Achae- 
nia with  a  lateral  areola,  more  or  less  muricated,  long 
beaked.  Pappus  plumose,  five  of  the  saeta  longer  and 
naked  at  the  apex. — Biennials  or  perennials ;  roots  thick, 
lactescent ;  stems  herbaceous,  erect.  Capitula  terminal. 
Involucre  1  series.  Receptacle  epaleaceous,  foviolate. 
Himalayas. 

119.  Scozonera  (D.  C.  Prod.  7-117).  Capitula  many- 
flowered.  Achaenia  estipitate,  beakless,  with  a  lateral 
areola.  Pappus  many  series,  plumose  or  rarely  rough. 
— Herbs;  roots  fusiform  or  tuberous.  Leaves  usually 
quite  entire,  rarely  dentate,  or  pinnatifid.  Stem  simple, 
1-cephalous.  Involucre  imbricated.  Receptacle  naked. 
Flowers  purple,  or  oftener  yellow,  with  the  ligulae  of 
the  same  colour,  or  purple.  Himalayas. 

120.  Picris  (Juss.  D.  C.  7-128,  R.  W.  Icon.  1148). 
Capitula  many-flowered.  Achaenia  terete,  attenuated 
at  both  ends,  rugulose  with  a  terminal  areola,  beak 
none  or  short.  Pappus  of  the  disk  plumose,  2  series, 
exterior  shortest. — Herbaceous  plants.  Capitula  pe- 
duncled.  Involucre  2  series.  Receptacle  naked.  Al- 
pine plants,  Himalayas,  Neilgherries. 

Sub-tribe.  VII.  Lactuce^e.  Receptacle  epaleaceous 
or  rarely  paleaceous.  Pappus  hair-like,  fugaceous,  soft, 
silvery  white. 

121.  Lactuca.  (Tourn.  D.  C.  7-133).  Capitula  few- 
or  many-flowered.  Achaenia  compressed,  wingless, 
abruptly  terminating  in  a  filiform  beak. — Herbaceous. 
Capitula  paniculate.  Involucre  cylindrical,  calyculate- 
ly  imbricated,  2-4  series.  Receptacle  naked.  [The 
essential  distinction  of  this  genus  is  the  filiform  beak  of 
the  achaenia,  which  is  most  marked  in  the  common 
garden  lettuce,  but  does  not  exist  in  either  L.  glabra 
or  L.  Heyneana,  the  only  two  Indian  species  I  have 
examined.  The  former  of  these  seems  to  associate 
better  with  Microrhynchus ;  the  latter  with  Brachyram- 
phus.]  Himalayas.  The  Coromandel  species  do  not 
belong  to  the  genus,  hence  it  is  not  a  Peninsular  genus, 
at  least  so  far  as  I  am  aware. 


122.  Taraxacum  (Haller.  D.  C.  Prod.  7-146).  Capi- 
tula many-flowered.  Achaenia  oblong,  striated,  muri- 
cated along  the  ribs  or  spinellose  at  the  apex,  prolonged 
into  a  long  beak.  Pappus  pilose,  many  series,  very 
white. — Stemless,  perennial  herbs;  leaves  all  radical. 
Scapes  usually  piped,  1-cephalous.  Involucre  double, 
exterior  scales  small,  interior  1  series,  comulate  at  the 
point.  Receptacle  naked.  Flowers  yellow,  exterior 
ligulaj  often  reddish.    Himalayas,  Oude. 

123.  Ixeris  (Cass.  D.  C.  7-151).  Capitula  many- 
flowered.  Achasnia  oblong,  acutely  10-costate,  beaked. 
Pappus  pilose,  1  series. — Herbaceous.  Stems  naked  at 
the  apex,  corymbose.  Involucre  ovate,  1  series,  with 
3-5  calyculate  scales.  Receptacle  naked.  [This  ge- 
nus, so  far  as  I  can  learn  from  written  characters,  is  not 
distinct  from  Lactuca,  L.  sativa,  being  apparently  about 
as  justly  referable  to  the  one  as  the  other.]  Himalayas. 

124.  Brachyramphus  (D.  C.  7-176,  R.  W.  Icones 
1146).  Capitula  10-15-flowered.  Achsenia  oblong, 
muricate,  suddenly  attenuated  into  a  short  beak,  neither 
angled  nor  costate.  Pappus  many  series. — Herbace- 
ous ;  capitula  racemosely  spicate.  Involucre  oblong, 
imbricated,  the  scales  scariose  on  the  margin.  Recep- 
tacle naked.  A  common  weed — often  mistaken  for 
some  kind  of  Swine  thistle. 

125.  Microrhynchus  (Less.  D.  C.  7-180,  R.  W. 
Icon,  1145).  Capitula  several-flowered.  Achaania  4, 
rarely  5-angled,  sub-rostrate  at  maturity ;  beak  wanting 
in  the  ovary.  Costae  thick,  sub-rugose.  Pappus 
pilose. — Herbaceous  perennials.  Involucre  cylindrical, 
calyculate,  imbricate  at  the  base.  Receptacle  naked. 
Flowers  yellow.  Widely  diffused,  humble  plants,  ex- 
tending from  the  sea  beach  to  the  highest  peak  of 
Dodabet. 

126.  Sonchus  (Cass.  D.  C.  7-184,  R.  W.  Ic.  1141-42), 
Capitula  many-flowered.  Achaenia  wingless,  compress- 
ed, erostrate,  longitudinally  costulate.  Costulae  often 
transversely  tuberculato-muricate.  Pappus  soft,  most 
slenderly  filiform. — Herbaceous,  polymorphous  plants, 
Involucre  imbricated.  Receptacle  naked.  Flowers 
yellow.    Every  where. 

127.  Youngia  (Cass.  D.  C.  7-192,  R.  W.  Icon.  1147). 
Capitula  about  12-flowered.  Corolla  pilose  at  the  apex 
of  the  tube.  Achaenia  oblong,  compressed,  sub-trigo- 
nous, striated,  beakless,  attenuated  at  both  ends.  Pap- 
pus pilose,  scarcely  denticulate. — Herbaceous  plants; 
inferior  leaves  lyrate  or  pinnatifid.  Capitula  paniculate. 
Involucre  cylindrical,  8-leaved,  with  about  5  calyculate, 
accessory  scales.  Receptacle  naked.  [D.  C.  considers 
this  a  good  genus,  but  adds  that  all  the  species  require 
to  be  re-examined.]  A  common  weed,  growing  in 
waste  ground  among  rubbish,  &c. 

128.  Prenanthes  (Cass.  D.  C.  7-194).  Capitula  3-5- 
flowered.  Style  exserted.  Achaenia  attenuated  at  the 
base,  sub-cylindrical  or  sub-pentagonal,  truncated.  Pap- 
pus many  series,  pilose,  rigid.— Herbs  with  entire  or 
dentate  leaves.  Capitula  racemose  or  paniculate,  droop- 
ing. Involucre  4-6-leaved,  cylindrical,  calyculate  at 
the  base.   Flowers  purple.   Himalayas,  Java. 
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Sub-tribe  VIII.  Hieracie.e.  Receptacle  epaleaceous. 
Pappus  filiform,  rigid,  fragile,  becoming  dirty  white  or 
yellow. 

129.  Hieracium  (Linn.  D.  C.  Prod.  7-199).  Capitula 
many-flowered,  homocarpous.  Achaenia  erostrate,  striat- 
ed or  sub-prismatic.  Pappus  setaceous,  1  series,  bound 
by  the  short  annular  margin  of  the  achaenium. — Peren- 
nial herbs,  sprinkled  all  over  with  dentate,  glandulose 
or  stellate  hairs.  Involucre  polyphyllous,  scales  un- 
equal, imbricated.  Receptacle  naked,  scrobiculate. 
Flowers  yellow.    Himalayas,  Khassya  Mountains. 

130.  DuBYiEA  (D.  C.  7-247).  Capitula  many-flower- 
ed. Achaenia  compressed,  striated,  ending  in  a  short 
thick  neck.   Pappus  many  series,  white. — Herbs  with 


undivided,  dentate  leaves.  Capitula  few,  sub-corym- 
bose. Involucre  campanulate,  imbricated,  exteriorly 
hispid  or  prickly.    Corolla  yellow.  Himalayas. 

131.  Mulgedium  (Cass.  D.  C.  7-247,  R.  W.  Icon. 
1144).  Capitula  many-flowered.  Achaenia  glabrous, 
compressed,  often  nerved  on  both  sides,  attenuated  up- 
wards into  a  short,  thick  beak,  expanding  at  the  apex 
into  a  cup-shaped  disk.  Pappus  one  or  several  series, 
setae  rigid,  rough,  greyish  or  white. — Erect,  ramous 
herbs,  with  pinnatifid  leaves  and  racemose  or  panicled 
capitula.  Involucre  calyculately  imbricate,  that  is,  the 
exterior  scales  are  much  shorter  and  sub-imbricate. 
Receptacle  naked,  foviolate.  Flowers  blue  or  purple 
Alpine  plants,  both  in  India  and  Europe,  Himalayas, 
Neilgherries. 


EXPLANATION 

1.  Pluchea  Indica.  Natural  size.  Copied  from  Rox- 
burgh's drawing,  lodged  in  the  Calcutta  Bot.  Garden. 

2.  A  detached  capitulum,  showing  the  imbricated  in- 
volucre and  form  of  the  scales. 

3.  The  same  cut  vertically,  showing  the  receptacle. 

4.  A  detached  female  floret  with  its  palea. 

5.   male  floret. 

6.  The  same  split  open  to  show  the  insertion  of  the 
stamens. 

7.  A  female  floret  split  open. 

EXPLANATION 

1.  Guizotia  oleifera.  Natural  size,  from  a  cultivated 
specimen. 

2.  A  detached  ray  floret  with  its  palea. 

3.  A  disk  hermaphrodite  floret,  showing  the  ring  of 
hairs  at  the  base  of  the  corolla. 

4.  Disk  floret  split  open,  to  show  the  insertion  of  the 
stamens,  with  its  palea  detached. 

EXPLANATION 

1.  Microrhyncus  sarmentosus.    Natural  size. 

2.  An  unexpanded  capitulum,  showing  the  involucre 
imbricated  at  the  base. 

3.  A  detached  floret. 

4.  Same  split  open,  showing  the  insertion  of  the 
stamens. 

5.  Anthers,  back  and  front  views. 

EXPLANATION 

This  plate  contains  analyses,  similar  to  the  preceding, 
of  8  genera,  representing  the  Tribes  of  Compositae 
found  in  India.  As  the  parts  shown  in  each  are  the 
same  as  those  named  above,  it  does  not  seem  necessary 
to  go  over  each.  I  shall  therefore  simply  name  the 
genera,  referring  the  reader  to  the  preceding  generic 
characters  for  further  explanations. 

1.  Vernoneace^;.   Vernonea  cinerea. 


OF  PLATE  131. 

8.  A  detached  palea. 

9.  Anthers. 

10.  Branch  of  the  style. 

11.  Achaenium,  showing  its  angular  conical  form. 

12.  The  same  cut  vertically,  showing  the  erect  seed. 

13.  14.  The  figures,  of  the  male  and  female  florets, 
appertaining  to  the  original  drawing.  The  rest  of  the 
analysis  was  prepared  from  a  dried  specimen  which 
accompanied  the  drawing. 

OF  PLATE  132. 

5.  Ovule,  separated  from  the  pericarp,  style  and 
stigma. 

6.  Mature  achaenium. 

7.  Same  cut  transversely. 

8.  Cut  vertically,  seed  erect. 

9.  Receptacle.  Half  the  involucre  removed  to  show 
the  paleae  within. 

OF  PLATE  133. 

6.  An  immature  achaenium  and  pappus. 

7.  A  seta  of  the  pappus. 

8.  An  achaenium  cut  transversely,  5-angled. 

9.  Achaenium  cut  vertically. 

10.  Embryo  detached. 

11.  Receptacle — naked,  sub-alveolate. 


OF  PLATE  134. 

2.  Eupatoriace.e.    Ageratum  conyzoides. 

3.  Asteroide.e.    Siegesbeckia  orientalis. 

4.  Senecionide^:.    Notonia  grandiflora. 

5.  Cynare^:.  Tricholepis  Candolliana.  [An  unde 
scribed  species.] 

5.  CrNAREiE.    Amberboa  Indica. 

6.  Muticiace.e.    Dicoma  lanugenosa. 

7.  Cichorace-e.    Picris  hieracioides  y.  Indica. 
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CAMPANULINEJE. 

Passing  from  the  Epigynous,  Monospermous  group  of  Aggregatae,  including  Valerianae, 
Dipsacece,  and  Compositce,  we  enter  upon  the  consideration  of  a  new  series  of  Epigynous 
families,  differing  from  the  preceding  in  having  several-celled  ovaries  with  numerous  ovules. 
These  have  been  associated  under  the  above  name,  as  being  more  nearly  allied  to  each  other 
than  to  any  other  families.  They  were,  in  the  first  instance,  combined  into  one  order  by 
Jussieu,  under  the  name  of  Campanulacese.  From  this  Brown  separated  Goodenoviece  and 
Stylidieoe,  and  indicated  Brunoniacecs  as  the  type  of  a  new  Order:  but  retained  Lobeliacece  as 
a  section  of  Campanulacece,  in  which  he  has  been  followed  by  Alph.  De  Candolle  and  Arnott. 
Bartling,  however,  considered  that  section  entitled  to  rank  as  a  distinct  order,  and  has  been  fol- 
lowed by  all  subsequent  writers.  He,  at  the  same  time,  grouped  these  orders  into  a  class,  which 
he  designated  Campanulin^e,  which  has  been  adopted  by  Endlicher  and  Meisner. 

As  a  single  order,  the  plants  associated  in  this  class  would  assuredly  form  a  somewhat 
heterogeneous  assemblage,  but  notwithstanding  they  all  appear  so  nearly  related  that  I  should 
not  be  surprised  to  see  several  of  these  families  reunited  and  reduced  to  the  rank  of  sub-orders, 
which,  while  they  served  all  the  purposes  of  practical  convenience,  would  I  think  prove  more 
in  accordance  with  the  principles  of  a  natural  arrangement,  the  object  of  which  is  to  form 
circular  groups,  linked  together  by  few  but  comprehensive  characters.  Of  this  description 
Endlicher's  character  of  his  "class"  Campanulinse  may  be  taken  as  an  example : 

"Herbs  or  shrubs,  rarely  arborious.  Leaves  alternate  or  opposite.  Stipules  none.  Flowers 
bisexual,  inflorescence  various.  Tube  of  the  calyx  adherent  to  the  ovary,  with  the  limb  superior, 
rarely  free.  Corolla  perigynous  or  rarely  hypogynous,  regular  or  irregular.  Stamens  inserted 
with  the  corolla,  sometimes  scarcely  distinct  from  it.  Ovary  rarely  1-celled,  usually  several- 
celled.  Ovules  rarely  definite  and  erect  from  the  base,  very  often  numerous,  ascending,  ana- 
tropous,  attached  to  central  placentas.  Fruit  capsular,  baccate,  or  nucamentaceous,  1-  or 
many-seeded.  Seed  albuminous,  rarely  exalbuminous.  Embryo  central,  orthotropous  radicle 
inferior." 

The  plants  embraced  within  this  character  are  all  nearly  related  to  each  other  by  numerous 
intermediate  characters,  while  they  present  various  points  of  relationship  with  surrounding 
orders,  which,  however,  are  more  or  less  weakened  by  sub-division  into  so  many  independent 
families.  Sub-division  is  however  indispensable  to  enable  us  to  grapple  with  the  host  of  species 
it  includes ;  but  it  still  remains  a  question  to  be  solved  by  the  researches  of  the  Philosophical 
Botanist,  whether  these  sub-divisions  ought  to  retain  the  rank  of  independent  families  or  of  sub- 
orders. This  question  it  is  not  my  intention  to  examine,  as  it  would  lead  me  into  details  incom- 
patible with  the  object  of  this  work,  which  is  rather  to  place  before  the  Indian  Botanist  a  view 
of  the  science  as  it  now  exists,  than  to  attempt  innovations,  which  I  have  neither  the  means  nor 
leisure  to  work  out  to  a  satisfactory  conclusion. 


LXXXVIII.— LOBELfACE^. 

A  considerable  family  of,  for  the  most  part,  herbaceous  plants,  most  abundant  in  the 
tropical  and  sub-tropical  parts  of  America,  but  also  met  with  in  Europe.  In  the  tropical  parts 
of  India  they  are  rare,  except  in  alpine  tracts,  where  they  are  more  frequent,  but  no  where 
numerous,  as  regards  species,  though  individually  abundant. 

It  is  a  curious  family  generally  easily  distinguished  by  the  way  in  which  the  corolla  is  split 
along  the  back,  and  by  the  anthers  being  united,  as  in  Compositse,  forming  a  tube  round  the 
style.  Being  nearly  related  to  Campanulacece,  Jussieu  placed  the  genera,  known  to  him,  in 
that  order,  and  Mr.  Brown  retained  that  distribution  of  them  in  his  Flora  of  New  Holland,  but 
formed  a  sub-order  of  them.  Since  that  time,  Botanists  generally  seem  to  have  agreed  in  think- 
ing that  these  two  families  should  be  kept  distinct  partly,  perhaps,  if  not  principally,  on  account  of 
the  great  difference  in  their  properties  which,  in  this,  are  intensely  acrid  and  poisonous,  in  that  mild 
and  innocuous.    As  regards  habit  and  organization,  they  are  very  much  alike,  with  the  exception 
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of  the  cleft,  irregular  corolla  and  united  anthers  of  the  one,  and  regular  corolla  and  free  anthers 
of  the  other. 

Character  of  the  Order.  Calyx  5-lobed,  more  or  less  adnate  to  the  ovary,  lobes  usually 
equal  and  persistent.  Corolla  persistent,  more  or  less  divided,  the  lobes  or  petals  alternate  with 
the  divisions  of  the  calyx,  often  irregular,  two-  or  one-lipped,  or  two  petals  free  and  three  united, 
sometimes  nearly  regular;  the  tube  entire  or  cleft  longitudinally,  the  fissure  between  the  lobes  of 
the  smaller  lip,  before  flowering,  inferior,  afterwards,  through  a  twist  of  the  flower  (resupination), 
usually  above  or  opposite  to  the  axis  of  inflorescence.  ^Estivation  sub-valvate.  Stamens  5,  al- 
ternate with  the  lobes  of  the  corolla,  sometimes  free,  sometimes  attached  to  the  petals:  filaments 
usually  free  at  the  base,  more  or  less  united  above :  anthers  connate,  two-celled,  introrse,  opening 
longitudinally ;  the  inferior  ones  smaller,  usually  furnished  at  the  apex  with  a  tuft  of  hairs  or 
bristles;  the  upper  ones  naked  or  bearded.  Pollen,  when  dry,  ovoid,  smooth,  often  furrowed. 
Ovary  inferior  or  half  superior,  two-  or  rarely  one-celled,  the  placentas  then  parietal.  Ovules 
numerous.  Style  1;  stigma  bound  by  a  ring  of  hairs,  long,  covered  by  the  anthers,  usually  2- 
lobed.  Fruit  usually  dry,  opening  at  the  apex  by  two  septiferous  valves,  or  more  rarely  by  an 
operculum,  or  3  lateral  valves,  or  is  indehiscent.  Seed  numerous.  Albumen  fleshy.  Embryo 
straight. 

Milky,  herbaceous,  or  suffrutescent  plants,  or  rarely  small  trees,  with  alternate,  exstipulate, 
penninerved  leaves ;  inflorescence  various,  axillary,  solitary,  or  racemose;  pedicels  twisted  when 
blooming;  flowers  usually  blue,  but  sometimes  red  or  yellowish. 

Affinities.  The  structure  and  habit  of  the  plants  of  this  family  very  evidently  associate 
them  with  those  of  Campanulacece  and  Goodenoviece,  differing  from  the  former  in  their  irregular 
corolla,  cohering  anthers,  and  often  more  numerously-celled  ovary :  and  from  the  latter  in  their 
indefinite,  albuminous  seed,  and  naked,  not  indusiate  stigma.  On  such  grounds  these  three 
orders  are  kept  distinct  by  most  modern  Botanists,  but  the  propriety  of  this  sub-division  may 
well  be  doubted.  Jussieu  at  first  united  the  whole,  but  afterwards  separated  Lobeliaceae,  which, 
since  that  time,  has  been  kept  distinct  by  nearly  all  writers,  Alphonse  De  Candolle,  Arnott,  and 
Harvey,  in  his  South  African  Genera,  still,  however,  viewing  it  as  only  a  tribe  of  CampanulacecE. 
For  myself,  I  incline  to  join  the  minority,  not  thinking-  the  distinguishing  marks  of  ordinal 
value.  Mr.  Brown  excluded  the  Goodenoviese,  forming  them  into  a  new  order,  mainly  on  ac- 
count of  their  indusiate  stigma.  This  seems  a  narrow  basis  for  an  order  to  rest  upon.  They 
are  also  near  allies  of  some  Composites,  especially  Civhoracece,  agreeing  in  habit  in  their  milky 
juice,  in  the  irregularities  of  their  flower,  and  in  their  united  anthers :  but  differ  abundantly  in 
their  several-celled  ovary,  and  numerous,  albuminous  seed.  Brunoniacece  and  Stylidece  are 
associated  as  very  nearly  allied  orders,  neither  of  them  have  representatives  in  this  portion  of 
India,  and  I  am  unacquainted  with  both.  Both  seem  most  anomalous  forms,  especially  the 
former,  which,  however,  judging  from  figures  and  descriptions  only,  seems  scarcely  well  placed 
in  this  neighbourhood,  but  1  cannot  suggest  a  more  suitable  station,  as  it  certainly  has  many 
points  of  affinity. 

Geographical  Distribution.  Out  of  about  300  species  referred  to  this  order,  only  14  or 
15  are  Indian,  and  these,  with  two  or  three  exceptions,  are  alpine  plants.  Those  found  on  the 
plains,  generally  inhabit  moist  ground,  low  wet  pastures  or  the  banks  between  paddy-fields.  In 
America,  Australia,  and  the  Cape  of  Good  Hope,  they  abound,  but  are  more  sparingly  met  with 
in  the  northern  hemisphere,  and  are  rare  in  Europe;  two  only  are  natives  of  Britain. 

Properties  and  Uses.  The  milky  juice  of  the  plants  of  this  family  is,  for  the  most  part, 
excessively  acrid,  and  some  of  the  species  of  Lobelia  are  known  to  be  intensely  poisonous. 
Lobelia  Tupa  (Tupa  Fenillei.  Don),  Lobelia  longiflora  (Isotoma  longiflora,  Presl.),  Lobelia 
infesta,  and  Lobelia  urens,  are  all  remarkably  acrid  and  poisonous.  Among  the  Indian  ones  no 
such  properties  seem  as  yet  to  have  been  discovered,  as  no  mention  of  any  of  them  occurs  in  the 
work  of  any  writer  on  Indian  plants.  The  name  does  not  even  occur  in  Ainslie's  Materia 
Medica.  It  may  however  be  well  to  look  on  them  with  suspicion,  as  it  seems  scarcely  probable 
they  can  be  innocent,  while  so  many  of  the  family  are  known  to  be  the  reverse. 
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Remarks  on  Genera  and  Species.  The  old  genus  Lobelia  has,  by  recent  writers,  been 
broken  up,  and  no  fewer  than  23  genera  of  Lobeliacece  now  find  the  name  Lobelia  among  their 
synonyms.  To  what  extent  all  these  genera  are  well  founded  I  am  quite  unable  to  say,  being 
acquainted  with  only  two  or  three  of  them.  All  the  Indian  species,  except  two,  are  still  placed 
in  the  original  genus,  and  I  have  not  specimens  of  either  of  the  off-shoots  for  examination.  The 
most  remarkable  among  the  Peninsular  species  is  undoubtedly  L.  eoocelsa,  so  abundant  on  the 
Neilgherries,  a  most  ungraceful  looking  plant,  growing  as  it  does  to  the  height  of  from  8  to  12 
feet,  the  lower  half  quite  naked,  the  middle  thickly  covered  with  leaves,  and  ending  in  a  long, 
dense,  tapering  spike  of  pale  yellowish,  or  slightly  variegated  flowers,  but  so  intermixed  with 
leafy  bracts,  as  to  be  almost  concealed  by  them.  In  Ceylon  there  is  a  nearly  allied  species, 
named  L.  aromatica  by  Moon  (Wight's  Ic.  No.  1172).  L.  trichandra  (R.  W.  Icon.  No.  1171 ) 
is  another  large  species,  nearly  allied  to  L.  Nicotianifolia,  and  abounds  on  the  western  slopes  of 
the  Neilgherries,  below  Sispara,  flowering  in  February  and  March. 

EXPLANATION  OF  PLATE  135. 


Lobelia  Nicotianifolia.    Flowering  branch. 

1.  Detached  flower. 

2.  The  same,  the  corolla  removed,  showing  the  epig- 
ynous  insertion  of  the  stamens,  the  anthers  forcibly 
separated  and  each  bearded  at  the  apex. 

3.  Ovary  cut  vertically. 

4.   cut  transversely. 

5.  Mature  capsule  after  dehiscence. 

6.  The  same  cut  vertically,  showing  the  position  and 
attachment  of  the  placentae. 


7.  The  same  cut  transversely,  showing  the  inflexed 
placentiferous,  carpellary  margins. 

8.  Half  of  the  capsule  divided  loculindally  as  in 
natural  dehiscence. 

9.  10.  Upper  and  under  surfaces  of  the  leaves. 

11.  Ovary  of  Lobelia  excelsa,  showing  that  it  is  nearly 
free,  not  adherent  to  tube  of  the  calyx  as  in  the  other. 
All  more  or  less  magnified. 


LXXXIX.— CAMPANULACEiE. 

In  the  Flora  of  the  world  this  elegant  and  innocent  family  holds  a  prominent  place,  em- 
bracing about  25  genera,  and  probably  not  fewer  than  from  450  to  500  species.  These  are 
widely  distributed  over  extra-tropical  regions,  but  within  the  tropics  are  very  rare,  except  in 
alpine  situations.  The  plains  of  India  only  furnish  three  or  four  species,  and  not  a  single  true 
Campanula,  those  described  under  that  name  being  all  referable  to  Wahlenbergia.  On  the 
Neilgherries  there  are  three  if  not  four  Campanulas,  and  I  think  two  Wahlenbergias,  hence,  as 
an  Indian  family,  it  is  one  of  very  secondary  importance.  Alph.  De  Candolle,  who  has  published 
an  admirable  monograph  of  the  order,  thus  characterizes  it : 

Character  of  the  Order.  Calyx  usually  5-lobed,  occasionally  3-6-8-  or  10-lobed,  ad- 
nate  to  the  ovary,  the  lobes  equal.  Corolla,  petals  united  (gamopetalous),  regular,  or  rarely 
somewhat  irregular,  divisions  alternate  with  the  lobes  of  the  calyx,  valvate  in  aestivation.  Sta- 
mens 3-5-6-8  or  10,  usually  equalling,  never  exceeding  the  lobes  of  the  corolla,  alternate  with 
them,  and  not  adhering  to  the  tube:  filaments  usually  dilated,  membranaceous  at  the  base: 
anthers  for  the  most  part  free,  the  cells  bursting  longitudinally  before  dehiscence.  Pollen  grains 
(when  dry)  sphaerical,  rough  with  minute  papillae.  Ovary  inferior,  2-10-celled,  in  Merciera  1- 
celled  from  the  incomplete  partitions.  Ovules  numerous,  in  Merciera  4.  Styles  more  or  less 
covered  with  caducous,  collecting  hairs.  Stigma  naked,  sometimes  bound  with  an  indusium, 
usually  branched,  the  branches  equalling  the  cells  of  the  ovary,  erect  in  the  flower-bud,  hairy  on 
the  back,  papillose  within,  diverging  or  recurved  in  the  flower.  Cells  of  the  ovary,  when  equal 
to  the  lobes  of  the  calyx,  either  alternate  or  opposite  to  them.  Capsule  dehiscing  at  the  apex  or 
sides,  the  valves  for  the  most  part  bearing  the  partitions  more  rarely  without  valves,  opening  by 
pores  or  fissures.  Seed  numerous,  small,  embryo  straight,  albumen  fleshy.  Herbaceous,  rarely 
suffruticose,  milky  plants,  most  frequent  in  temperate  regions.  Leaves  exstipulate,  alternate,  or 
rarely  opposite,  often  dentate.  Inflorescence  either  definate,  centrifugal  or  obscurely  indefinate, 
in  that  case  the  flowers  terminating,  the  lateral  branches  opening  first.  Flowers  solitary  or 
glomerate,  generally  pedicelled ;  seldom  involucrate.  Corolla  usually  blue,  sometimes  yellow 
or  purple. 
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Affinities.  Passing  over  the  relationship  of  this  family  with  the  others  referred  to  the 
class  Campanulinece,  which  scarcely  require  to  he  further  insisted  on,  as  they  have  heen  ad- 
verted to  in  the  remarks  on  hoth  the  class  and  preceding  order,  I  proceed  to  offer  a  few  ob- 
servations on  more  distant  affinities.  Assuming  that  the  class  forms  a  circle  (but  which  requires 
to  be  verified),  or  group  of  orders  which  are  really  more  nearly  related  to  each  other  than  to 
any  others  in  the  system,  we  may  look  round  to  see  what  others  are  most  nearly  related  to  it. 
Among  these,  the  Bicornes  (Ericales  Lind.),  through  Vucciniacece,  occupy  a  prominent  place. 
It  is  true  the  bulk  of  that  group  have  inferior  flowers,  but  a  similar  structure  is  also  occasion- 
ally found  in  true  Campanulinece,  while  the  alternate  leaves,  plurilocular  ovary,  indefinite  ovules, 
and  albuminous  seed,  are  common  to  both,  as  is,  in  many  instances,  the  loculicidal  dehiscence,  to 
which  Vacciniacece  add  epigynous  insertion  of  the  flowers.  The  Caprifoliaceous  group,  in- 
cluding Rubiacece,  on  the  other  side,  presents  many  points  of  affinity  in  some  of  their  genera, 
especially  Hedyotidece,  which  have  valvate  aestivation,  and  considerable  similarity  of  habit,  while 
others  are  widely  distinct.  Composite  form  a  third  allied  group,  but  the  almost  uniform  monos- 
permous  fruit,  exalbuminous  seed,  and  remarkable  venation  of  the  corolla,  easily  keep  them 
distinct,  equally  from  this  as  from  all  other  families.  Indeed,  duly  considering  the  importance  of 
the  differences  in  comparison  with  the  points  of  affinity,  the  relationship  of  the  Aggregata?  and 
Campanulinae  does  not  appear  to  me  so  near  as  most  Botanists  seem  to  view  it.  Some  of  the 
points  on  which  considerable  stress  is  laid,  partaking  probably  more  of  the  nature  of  analogies 
than  affinities.  These  are  all  Epigynous  groups,  except  Bicornes  which  forms  the  transition  to 
the  Hypogynous  ones. 

Geographical  Distribution.  This  is  a  pre-eminently  extra-tropical  family,  only  about 
SO  out  of  500  species  being  found  within  the  tropics.  They  also  prefer  alpine  regions,  the 
greatest  number  of  species  being  found  in  alpine  countries:  the  Alps  of  Europe:  the  Caucassian, 
Altai,  and  Himalayan  ranges,  being  all  centres  of  habitation  in  the  Northern  hemisphere,  while 
the  Cape  of  Good  Hope  forms  the  principal  one  in  the  Southern.  According  to  Alph.  D.  C.,  it 
is  between  the  36th  and  47th  degrees  of  Northern  latitude  the  greatest  number  of  species  is 
found,  and  he  considers  the  mountains  just  named  as  their  true  native  country. 

Properties  and  Uses.  Under  this  head  little  can  be  said.  The  milky  juice  of  some  is 
acrid,  but  the  opposite  property  is  their  predominating  characteristic,  and  some  few  are  used  as 
food;  none,  I  believe,  are  held  in  esteem  in  medicine.  As  ornamental  plants  many  are  in  great 
request. 

Remarks  on  Genera  and  Species.  The  flora  of  the  Indian  Peninsula  affords  but  small 
scope  for  observations  on  this  head,  as  about  7  or  8  species  comprise  the  whole  list.  Of  these,  I 
have  three  referable  to  the  genus  Wahlenbergia,  one  of  which  was  long  referred  to  the  order 
Rubiaceae,  under  the  name  of  Dentilla  erecta,  the  other  two  are  alpine  plants,  very  nearly 
related,  and  both  found  on  the  Neilgherries. 

Of  Campanula,  certainly  three  species  are  found  on  the  Neilgherries,  all  of  which  are 
figured  in  the  Icones.  The  one  given  here,  seems  to  me  a  capitate  variety  of  C.  fulgens,  rather 
than  a  distinct  species,  but  being  so  different  in  appearance,  I  have  thought  it  deserving  of  re- 
presentation as  well  as  the  others.  The  accompanying  analysis  I  have  partly  taken  from  other 
species.  These  two  genera,  Campanula  and  Wahlenbergia,  are  not  easily  distinguished,  except 
when  in  fruit,  the  mature  capsule  supplying  the  essential  distinguishing  marks.  In  Campanula, 
the  capsule  opens  by  lateral  pores  or  valves  (see  Figs.  10,  11,  Plate  136),  in  Wahlenbergia,  the 
dehiscence  takes  place  on  the  apex  (see  Fig.  12,  Plate  136),  in  other  respects  the  structure  of 
the  two  genera  is  very  much  alike.  The  position  of  the  pores  in  the  capsule  of  Campanula 
varies,  and  afford  valuable  sectional  marks  by  which  to  group  the  numerous  species  of  that 
genus.  In  some  they  are  seated  near  the  base,  and  in  others  near  the  apex  (see  Figs.  10,  11). 
In  the  former  case  the  capsule  is  usually  drooping,  in  the  latter  erect.  The  genus  is  further 
divided  into  sections  and  groups  by  certain  appendages  of  the  calyx,  being  present  in  one  series 
and  absent  in  another,  by  some  having  the  capsule  5-celled,  others  3-celled.    With  the  aid  of 
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these  sections  almost  every  species  of  this  large  genus  (containing  about  200  species)  can,  for  the 
most  part,  be  readily  made  out. 


EXPLANATION  OF  PLATE  136. 


Campanula  fulgens.  Var.  Capitula,  flowering  plant, 
natural  size. 

1.  Detached  flower  and  bract. 

2.  The  same,  corolla  removed  to  show  the  insertion  of 
the  stamens  and  dilated  base  of  their  filaments. 

3.  A  flower  cut  vertically,  showing  the  relative  posi- 
tion of  all  its  parts. 

4.  Stamens,  back  and  front  views. 

5.  Upper  half  of  the  style  and  stigma,  the  latter 
covered  with  its  spreading,  rigid,  collecting  hairs. 


6.  Ovary  cut  transversely. 

7.  A  capsule  approaching  maturity,  with  withered 
corolla  still  attached. 

8.  Cut  transversely. 

9.  One  cell  opened  vertically,  style  and  stigma  left  to 
show  the  change  of  the  latter  after  flowering. 

10.  A  mature  capsule  after  dehiscence. 

11.  Capsule  of  C.  Alphonsii,  after  dehiscence. 

12.  Dehiscing  capsule  of  Wahlenbergia  Indica. 
All  more  or  less  magnified. 


XC— GOODTNOVIE^. 

This  family,  according  to  De  Candolle's  Prodromus,  includes  about  ISO  species.  Two  or 
three  only,  so  far  as  I  am  aware,  have  yet  been  found  in  India,  and  a  few  in  the  Moluccas,  nearly 
all  the  rest  being  natives  of  New  Holland  and  the  Australian  Islands.  One  is  a  native  of  the 
Cape,  and  a  few  of  the  Coast  of  South  America.  As  an  Indian  family,  it  is  one  of  very  secon- 
dary note,  but  is  interesting  in  connection  with  the  geography  of  plants. 

Character  of  the  Order.  Tube  of  the  calyx  more  or  less  adherent  to  the  ovaiy:  limb 
4-5-lobed,  entire  or  obsolete,  persistent.  Corolla  gamopetalous,  more  or  less  irregular,  tube  split 
above,  rarely  5-partible;  limb  5-parted,  2-  or  rarely  1 -lipped,  the  middle  lobes  lanceolate,  flat, 
the  lateral  ones  thinner  and  more  corolline;  aestivation  induplicate,  rarely  obsolete.  Stamina 
united  with  the  corolla,  not  with  the  style,  alternate  with  its  lobes;  filaments  distinct;  anthers 
united  or  oftener  free,  continuous  with  the  filaments,  2-celled,  bursting  longitudinally.  Pollen 
simple  or  compound.  Ovary  1-2-  or  4-celled;  ovules  few  or  numerous.  Style  simple  or  rarely 
double.  Stigma  fleshy,  surrounded  with  a  cup-shaped  membranaceous  indusium,  entire  or  2- 
lobed,  ciliate  or  naked.  Fruit  various,  capsular,  many-seeded  with  the  septum,  when  present, 
usually  parallel  with  the  valves,  or  drupaceous,  or  nucamentaceous  with  definite  seed.  Seed 
erect,  albuminous  with  a  thick  testa.  Embryo  straight,  foliaceous;  radicle  inferior.  Shrubby 
or  herbaceous,  not  lactescent  plants,  variously  hairy  with  alternate,  exstipulate,  simple,  entire, 
dentate,  or  somewhat  incised  leaves.    Flowers  distinct. 


Affinities.  This  family  is  nearly  related  to  Campanulacece  and  Loheliacece  from  which 
it  principally  differs  in  the  curious  cup-shaped  indusium  of  the  stigma,  and  the  want  of  milky 
juice.  Lindley  formerly  divided  the  order,  as  established  by  Brown,  by  the  elevation  of  the 
sub-order  Scasvoleae,  to  the  rank  of  a  distinct  order,  under  the  name  of  Sccevolacece,  a  course  in 
which  he  was  not  followed  by  any  other  Botanist,  and  which,  on  reconsideration,  he  has  relin- 
quished, as  they  are  again  united  in  his  "Vegetable  Kingdom."  On  the  nature  of  the  stigmatic 
indusium,  which  forms  so  important  a  feature  in  this  family,  considerable  difference  of  opinion 
exists  between  Drs.  Brown  and  Lindley.  The  former  asks,  "Is  this  remarkable  covering  of  the 
stigma  in  these  families  merely  a  process  of  the  apex  of  the  style?  or  is  it  a  part  of  distinct 
origin  though  intimately  cohering  with  the  pistillem?  To  the  latter  of  these  hypotheses  he 
seems  inclined  to  give  the  preference,  viewing  it,  as  I  understand  him,  as  composed  of  a  series  of 
modified  stamina.  Lindley,  on  the  other  hand,  regards  it  "as  nothing  more  than  a  remarkable 
prolongation  of  the  rim  which  surrounds  the  stigmatic  surface  of  Heathworts  and  of  the  plates 
which  cover  the  style  of  Crane's  bills  (geraniums)  and  Balsams.  It  is  in  fact  the  upper  free 
extremity  of  the  carpillary  leaves,  distinct  from  that  prolongation  of  the  placenta,  which  is 
named  the  style  and  stigma."  Between  two  such  authorities,  it  would  savour  of  presumption 
my  attempting  to  decide,  but  for  myself,  I  think  the  latter  the  more  simple  and  probable  of  the 
two  explanations  of  its  origin.    The  aestivation  in  this  family  is  also  peculiar.    The  edges  of 
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the  petals  are  thinner  than  the  middle,  and  in  place  of  over-lapping  each  other  or  imbricating, 
they  are  folded  inwards,  so  as,  in  the  words  of  Dr.  Lindley,  "to  assume  the  appearance  of  wings, 
belonging  to  a  triangular  back." 

Geographical  Distribution.  Only  one  genus,  Scasvola,  of  14  referred  to  the  order,  is 
found  in  India,  the  rest  belong  to  the  Eastern  Islands,  Australia,  the  Islands  of  the  Southern 
Ocean,  and  Africa,  and  a  few  in  tropical  America.  Of  the  57  species,  assigned  to  the  genus 
Scaevola,  3  are  said  to  be  found  in  India.  I  have  not  myself,  however,  met  with  more  than  1,  and 
that  I  have  gathered  in  Ceylon,  and  on  both  the  Coromandel  and  Malabar  Coasts,  and  received 
specimens  from  the  Tenasserim  Coast.  Of  one  D.  C.  adds,  "Cor.  ex  Rheede  intus  tomentosa." 
This  I  find,  as  regards  the  tube,  in  specimens  from  both  Maulmein  and  India,  and  it  forms  part 
of  Roxburgh's  description  of  S.  Taccada,  whence  I  suspect  the  S.  Bela  Modagam  is  really,  as 
supposed  by  Roxburgh,  identical  with  his  plant,  and  that  Southern  India,  in  place  of  three,  has 
but  one  species.    Scind  possesses  another.    Several  of  the  species  are  widely  distributed. 

Properties  and  Uses.  On  this  subject  little  is  known.  The  leaves  of  S.  Taccada  are 
eaten  by  the  natives.  The  Malays  use  the  pith  for  making  artificial  flowers,  &c,  as  the  Hindoos 
use  that  of  jEschenomene  aspera,  and  Rheede  states  that  the  Malabar  plant  is  used  as  an 
emollient  to  promote  suppuration  of  boils  and  tumours. 

Remarks  on  Genera  and  Species.  Under  this  head  I  have  but  little  to  say.  As 
already  remarked,  3  species  of  Sccevola  are  assigned  by  De  Candolle  to  India,  of  these  I  only 
know  one,  that  figured ;  whether  the  other  two  are  varieties  of  it  or  destinct  species,  I  am  unable 
to  say.  The  only  other  species,  with  which  I  am  acquainted,  is  one  from  Scind,  specimens  of 
which  were  communicated  by  Mr.  Stocks,  of  the  Bombay  Medical  Establishment.  So  far  as 
the  character  and  description  goes,  it  accords  with  S.  Plumieri,  but  as  there  are  others  which  it 
has,  and  which  could  scarcely  have  been  overlooked  if  present  in  the  plants  described,  I  should 
not  be  surprised  to  find  it  prove  a  new  species.  The  following  extended  specific  character 
drawn  up  by  Mr.  Stocks,  accompanied  the  specimens,  which  I  insert,  to  enable  Botanists,  having 
specimens  of  the  true  plant,  to  compare  and  determine  the  identity  or  otherwise  of  the  American 
and  Scind  plants.  I  give  it  under  Mr.  Stocks'1  name  (though  he  does  not  now  think  it  a  new 
species)  so  that,  should  it  prove  new,  he,  as  the  discoverer,  may  have  the  honor  of  naming  it. 
"Scasvola  uvifera  (Stocks1  MSS.),  shrubby,  glabrous,  decumbent  at  the  base,  ramous,  branches 
fleshy:  axils  nearly  naked:  leaves  from  oval  to  obovate,  entire,  succulent,  narrowing  towards  the 
base  into  a  short  petiol:  cymes  axillary,  about  the  length  of  the  leaves,  peduncles  somewhat 
compressed:  bracts  linear,  fleshy :  limb  of  the  calyx  cup-shaped,  entire  or  5-6-crenate:  lobes  of 
the  corolla  fimbricated  towards  the  base:  stamens  glabrous:  anthers  terminated  by  the  inflexed 
apex  of  the  connectivum:  ovary  marked  with  JO  coloured  lines:  drupe  dark  purple;  putamen 
pyreform,  10-sulcated,  rugous. 

"Allied  to  S.  Plumieri,  if  not  indeed  that  plant.  The  hairs  in  the  axils  are  scarcely  visible 
with  a  lens.  In  size,  shape,  colour,  bloom  and  consistence  of  the  flesh,  the  fruit  resembles  a 
black  grape." 

I  shall  endeavour  to  find  room  for  a  figure  of  this  plant  in  the  Icones. 


EXPLANATION 

1.  Scczvola  Taccada  (Roxb.),  natural  size. 

2.  Corolla  detached  and  split  open,  to  show  the  hairy 
tube  and  membranaceous  margins  of  the  lobes. 

3.  Ovary,  calyx,  stamens  and  pistil,  showing  the  in- 
dusium  of  the  style,  within  which  the  proper  stigma 
lies  concealed. 

4.  Detached  stamens. 


OF  PLATE  117. 

5.  Ovary  cut  vertically. 

6.           cut  transversely. 

7.  A  detached  nut  splitting  at  the  apex. 

8.  A  seed  cut  vertically,  showing  the  large  embryo 
and  sparing  albumen. 

9.  Embryo  detached. 


GOODENIACE/E.  137. 


SCOOLA  TACCADA  fROXB.J 
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IXCL— SPHENOGLEACE^E. 

This  order,  if  such  it  be,  rests  on  a  single  species,  the  well  known  Spenoclea  Zeylanica,  of 
Willdenow  and  Roxburgh,  very  common  in  moist,  cultivated  ground  in  this  country.  It  is  one 
of  those  out-lying  plants  that  declines  associating  with  any,  as  yet  known,  family,  but  which 
seems  to  approach  Campanulacece  more  nearly  than  any  other,  wanting,  however,  several  points, 
deemed  essential  in  that  family,  which  precludes  its  admission  as  a  genuine  member.  Dr. 
Martius,  who  first  indicated  it  as  the  type  of  an  order,  places  it  between  Rubiaceae  and  Cam- 
panulacese.  Lindley,  in  the  2d  edition  of  his  Nat.  System,  adopted  it  as  a  sub-order  of 
Campanulacece,  in  which  he  was  followed  by  Endlicher.  Meisner  and  De  Candolle  adopt  the 
order,  the  latter  placing  it  at  some  distance  from  the  Campanulaceous  orders;  and  lastly  Lindley, 
in  his  Vegetable  Kingdom,  has,  for  the  present,  reduced  it,  placing  the  genus  with  two  others  as 
"anomalous  genera"  at  the  end  of  his  Campanulacea?,  waiting  the  discovery  of  companions 
better  suited  to  indicate  its  true  station. 

Amidst  such  diversity  of  opinion,  among  the  lights  of  the  science,  I  do  not  feel  myself 
competent  to  arbitrate,  but  at  the  same  time,  considering  that  the  readers  of  this  work  should 
be  put  in  possession  of  all  the  information  I  can  furnish  on  such  litigated  questions,  I,  for  the, 
present,  adopt  the  views  of  Martius  and  De  Candolle,  as  affording  an  opportunity  of  furnishing 
a  figure  and  description  of  a  plant  which  has  provided  materials  for  so  much  difference  of 
opinion.  My  own  opinion,  so  far  as  my  imperfect  acquaintance  with  Campanulaceae  justifies 
me  in  expressing  it,  is  in  favour  of  separation.  The  deciduous  corolla,  the  insertion  of  the 
stamens  on  its  tube,  not  on  the  calyx,  the  short  styles,  and  capitate  stigmas,  without  collecting 
hairs;  the  central,  pendulous,  fungoid  placenta?,  circumscissile  dehiscence,  and,  above  all,  the 
very  sparingly  albumenous  or  almost  exalbumenous  seed;  form  such  a  combination  of  characters, 
as  leave  no  room  to  doubt  the  propriety  of  keeping  this  genus  altogether  distinct,  rather  than 
placing  it  at  the  tail  of  another  order,  waiting  the  discovery  of  companions,  as,  in  that  situation, 
its  peculiarities  may  not  be  so  clearly  brought  to  light.  De  Candolle  thus  defines  the  order,  with 
the  exception  of  one  or  two  slight  modifications  I  have  introduced. 

Character  of  the  Order.  Tube  of  the  calyx  adnate  to  the  ovary,  limb  5-parted,  lobes 
round  on  the  margin,  inflexed,  persistent,  finally  connivent  over  the  ovary.  Corolla  deciduous, 
5-parted,  lobes  inflexed.  Stamens  5,  sub-sessile  on  the  sinuses  of  the  corolla;  anthers  roundish, 
2-celled,  dehiscing  longitudinally.  Ovary  2-celled,  many-ovuled.  Styles  very  short,  stigma, 
capitate,  bilobate,  glabrous.  Capsule  membranaceous,  2-celled,  cunif'orm  at  the  base,  many- 
seeded,  circumscissile.  Placenta?  fungose,  pendulous  from  the  apex  of  the  septum.  Seed 
tuberculate,  minute,  terete,  sparingly  furnished  with  fleshy  albumen.  Embryo  straight,  terete, 
radicle  about  twice  as  long  as  the  cotyledons. — Herbaceous,  erect,  ramous,  glabrous,  annuals. 
Leaves  alternate,  lanceolate,  exstipulate,  entire.  Spikes  terminal  or  leaf  opposed,  peduncled, 
cylindrical.    Bracts  3  or  3-partite  under  the  flower.    Flowers  small,  white. 

Affinities.  On  this  head  I  have  nothing  to  offer.  That  this  family,  if  such  it  be,  is 
nearly  allied  to  Campanulacece,  seems  certain,  but  that  it  does  not  belong  to  it  is  admitted  on 
all  hands.  The  placenta?  are  curious,  two  spongy,  egg-shaped  bodies,  pendulous  from  the  apex 
of  the  septum.  My  dissections  of  the  seed  tend  to  confirm  Ga?rtner1s  description  of  its  structure, 
as  I  find  the  embryo  enclosed  in  a  thin,  fleshy  albumen  and  very  delicate,  translucent,  tuber- 
culed  testa. 

Geographical  Distribution.  So  far  as  yet  known,  this  order  rests  on  a  solitary  species, 
found  growing  in  wet  or  marshy  soils,  in  India,  Ceylon,  Eastern  Islands,  Egypt,  Mexico  and  the 
West  Indies  ;  thus,  like  other  aquatic  and  sub-aquatic  plants,  enjoying  a  very  extended  geographi- 
cal distribution. 

Properties.  Unknown. 
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EXPLANATION  OF  PLATE  138. 


Sphenoclea  pongatium  (D.  C.)   Natural  size. 

1.  An  unopened  flower. 

2.  A  flower  further  advanced  with  its  bract  and 
bracteoles. 

3.  A  flower  freely  expanded,  but  the  relative  position 
of  its  parts  not  accurately  preserved,  the  lobes  of  the 
corolla  being  placed  too  nearly  opposite  the  lobes  of  the 
calyx. 

4.  A  corolla  detached,  and  5.  Split  open,  showing  the 
insertion  of  the  stamens. 

6.  Detached  stamens,  back  and  front  views. 


7.  Capsule,  enclosed  in  the  persistent  calyx. 

8.  Calyx  opened  to  show  the  line  of  dehiscence  of 
the  circumscissile  capsule. 

 Unnumbered  figure  beside  the  anthers — top  of 

the  capsule  seen  from  within. 

9.  Capsule  transversely,  two-celled. 

10.  An  old  capsule,  after  shedding  its  seed,  showing 
the  remains  of  the  spongy,  pendulous  placentae. 

11.  A  seed.  12.  Cut  vertically,  showing  the  embryo 
in  situ. 

13.  Embryo  detached. 


XCIL— VACCINIACE/E. 

This  is  a  beautiful  family,  including  upwards  of  200  species  of  shrubby  or  arboreous  plants. 
They  are  for  the  most  part  extra-tropical;  those  found  within  the  tropics  being  natives  of  alpine 
regions,  where  elevation  compensates  for  the  lower  temperature  of  higher  latitudes.  In  Southern 
India  three  or  four  species  only  have  been  detected,  but  it  seems  probable  more  will  yet  be  found 
when  we  are  better  acquainted  with  their  distinguishing  characters.  Three  are  natives  of  the 
Neilgherries;  one,  perhaps  distinct,  is  found  on  the  Shervaroys,  near  Salem,  and  another,  but  not 
distinct  from  one  of  the  Neilgherry  ones,  on  the  Pulney  Hills.  The  same  may  be  said  of  one 
found  in  Ceylon.  On  the  Khassya  Mountains,  bordering  Upper  Assam,  they  are  numerous,  and 
there,  the  late  Mr.  Griffith  wrote  me,  several  of  them  are  parasitical — a  peculiarity  one,  only 
acquainted  with  the  terrestrial  forms,  could  scarcely  anticipate ;  but  perhaps  he  meant  epi- 
phytical. 

Character  of  the  Order.  Calyx  superior,  entire,  or  with  from  4  to  6  lobes.  Corolla 
imbricated  in  aestivation,  monopetalous,  lobed  as  often  as  the  calyx.  Stamens  distinct,  double 
the  number  of  the  lobes  of  the  corolla,  inserted  into  an  epigynous  disk;  anthers  with  two  horns 
and  two  cells,  bursting  by  pores.  Ovary  inferior,  4-  to  10-celled;  style  simple;  stigma 
simple.  Berry  crowned  by  the  persistent  limb  of  the  calyx,  succulent,  4-10-celled;  cells  1-  or 
many-seeded.  Seeds  minute,  pendulous  when  solitary;  embryo  straight,  in  the  axis  of  a 
fleshy  albumen;  cotyledons  very  short;  radicle  long,  inferior.  Much  branched,  shrubs  or  trees, 
frequently  evergreen,  and  occasionally  epiphytes.  Leaves  alternate,  undivided,  without  sti- 
pules, often  with  glandular  notches.    Flowers  solitary  or  in  racemes.  Lindley. 

Affinities.  On  this  head  there  is  considerable  diversity  of  opinion,  some  Botanists, 
among  whom  Endlicher  now  takes  the  lead,  uniting  this  order  and  Ericacece,  others,  and  they 
forming  the  majority,  considering  the  two  families  distinct,  but  so  closely  related,  that  they  are 
always  placed  next  each  other,  under  the  impression  that  the  distinguishing  features,  the 
adherent  ovary  of  the  one,  and  the  free  one  of  the  other,  do  not  afford  ground  for  a  wider 
separation.  Dr.  Lindley,  however,  has  recently  taken  a  different  view,  and  widely  separated 
them  by  placing  the  one  in  his  Hypogynous  class,  and  the  other  in  his  Epigynous,  with  the  whole 
of  the  Perigynous  one  interposed.  He  considers  them  more  nearly  allied  to  Cinchonacece  than 
Ericacece,  an  arrangement  in  which,  I  apprehend,  he  will  find  but  few  followers.  For  myself, 
I  feel  disposed  to  coincide  with  Endlicher,  from  viewing  the  adherence,  or  non-adherence  of  the 
calyx,  when  placed  in  opposition  to  such  striking  peculiarities  as  those  which  unite  these  two 
families,  as  of  secondary  value,  and  one  which,  in  such  a  case,  ought  not  to  be  so  strongly  in- 
sisted on.  The  distinguishing  feature  of  both  orders  is  found  in  the  curious,  nay,  unique 
structure  of  the  anthers,  common  to  both,  but  not  elsewhere  observed,  and  which,  as  will  be 
seen  on  reference  to  the  accompanying  plates,  is  very  remarkable. 

Apart  from  that  character,  there  can  scarcely  be  a  doubt  that  Vacciniacece  are  very  nearly 
related  to  both  Caprifoliacece  and  Cinchonacece,  and  may  be  viewed  as  their  representatives  in 
the  Hypogynous  sub-class.    Ericacece,  in  like  manner,  though  a  Hypogynous  family,  becomes 
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connected  with  the  Campannlaceous  group,  through  Lobeliacece  (some  of  whose  species  have  at 
least  semi-superior  ovaries),  on  the  one  side,  and  Vacciniacece  on  the  other.  Endlicher  seems 
to  take  a  different  view  of  their  affinities,  as,  in  place  of  adopting  the  usual  course,  and  placing 
them  beside  Campanal  and  Cinchonal  groups,  he  removes  them  to  the  end  of  his  monopetalous 
division,  and  stations  them  next  Umbelliferae,  the  first  of  his  polypetalous  orders.  The  ad- 
vantage of  this  disposal  I  cannot  trace,  as  he  seems  thereby  to  separate  them  from  all  those 
families  to  which  all  other  Botanists  consider  them  most  nearly  related. 

Among  the  Polypetalous  groups,  Lindley  indicates  Escalloniacece  as  the  nearest  relation 
of  Vacciniacece,  and  Rubiacece  and  Dilleniacece  as  those  occupying  the  same  station  towards 
Ericacece. 

Geographical  Distribution.  As  already  stated,  this  is  an  extra-tropical  family,  and 
most  abounds  in  Europe  and  North  America,  also  in  Northern  Asia.  Many,  however,  are  natives 
of  the  Andes  of  Peru,  and  it  is  probable  some  few  extend  southwards  to  those  of  Chili,  but  up 
to  the  present  time,  it  is  said,  none  have  been  found  beyond  the  tropic  of  Capricorn.  Two, 
however,  are  recorded  from  New  Caledonia,  lying  under  or  rather  to  the  south  of  that  line. 
In  Southern  Asia,  they  extend  from  the  Northern  tropic  to  Ceylon,  and  I  have  published  one 
(Icones  1186),  from  Malacca.  On  the  slopes  of  the  Himalayas,  and  the  off-shoots  of  that  range, 
extending  through  Khassya  and  Bootan,  they  are  numerous,  but  always  occupying  stations  at  a 
considerable  elevation  above  the  sea.  A  truly  tropical  species  has  not  yet,  so  far  as  I  am  aware, 
been  found. 

Properties  and  Uses.  Even  in  those  countries  where  they  abound,  these  are  of  no  great 
value.  The  bark  and  leaves  are  astringent  and  tonic.  The  berries  of  several  are  agreeably 
acid,  and  in  Northern  Europe  and  America  are  much  used  as  tart-fruit,  and  those  found  on  the 
Neilgherries  form  no  bad  substitute,  except  in  so  far  as  a  considerable  dash  of  bitterness  is 
combined  with  the  acid.  The  people  of  Pasta  in  Peru  make  wine  from  the  fruit  of  Thibaudia 
(  Vaccinum )  macrophylla,  fyc.  Nothing  is  known  regarding  the  properties  of  the  Indian  species 
beyond  the  fact  of  their  being,  on  their  native  mountains,  exceedingly  ornamental  trees  and 
shrubs,  which  will  not  thrive  on  the  plains  on  account  of  the  high  temperature. 

Remarks  on  Genera  and  Species.  Under  this  head  much  might  be  said,  as  it  appears 
to  me  the  genera  have  been  either  most  unduly  multiplied  or  so  loosely  constructed,  as  regards 
characters,  that  it  seems,  as  they  now  stand  in  De  Candolle's  Prodromus,  impossible  to  determine 
whether  a  new  species  should  be  referred  to  Gaylussacia,  Thibaudia,  Agapetes,  Caratostoma  or 
Vaccinium.  I  was  led  to  this  conclusion  from  the  examination  of  about  30  species,  derived 
from  Europe,  Asia  and  America,  which  I  was  under  the  necessity  of  entering  upon,  to  enable  me 
to  refer  about  20  Indian  species,  of  several  of  which  I  had  prepared  drawings  for  publication, 
to  their  proper  genera.  The  flowers  and  ovary  of  every  species  were  carefully  dissected  and 
compared  with  the  characters  of  the  several  genera  named  above,  and  the  only  conclusion  at 
which  I  could  arrive  was,  that  they  all  belonged  to  one  genus,  unless  it  might  be  considered 
desirable  to  divide  them  into  more,  from  characters  taken  from  the  number  and  forms  of  parts  of 
the  flower,  the  horns  of  the  anthers,  &c.  These  last,  however,  I  only  deem  of  specific  or  at 
best  sectional  value.    Representations  of  several  of  them  will  be  found  in  plate  141,  D. 

Having  concluded  this  examination,  I  ventured  to  reconstruct  the  generic  character  of 
Vaccinium,  which  I  published,  with  some  general  remarks  on  the  genera  of  the  order,  in  my 
Icones,  and  which,  as  I  have  not  since  found  occasion  to  alter,  I  shall  introduce  here,  only  slight- 
ly modified  in  the  arrangement.  It  may,  however,  be  well  to  suggest,  for  the  consideration  of 
those  who  have  tetramerous  species,  to  inquire  whether  they  might  not  be  separated,  to  form 
the  type  of  a  genus,  or  at  all  events  a  sub-genus.  The  only  one  I  have  examined,  Gaylussacia 
dependens,  seems  sufficiently  distinct  to  justify  the  latter,  if  not  the  former  proceeding. 
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VACCINIUM. 

Calyx  adherent,  limb  4-5-lobed.  Corolla  tubular,  4-5-cleft.  Stamens  8-10,  epigynous, 
anthers  adnate,  2-celled,  often  furnished  with  2  bristles  on  the  back,  the  cells  ending  in  a  tube 
open  at  the  apex.  Ovary  4-5-celled,  placentas  ascending,  usually  bearing  the  ovules  on  the 
margin.  Berry  4-5-celled,  often  spuriously  10-celled,  through  the  adherence  of  the  walls  to  the 
thickened  placentas.  Seed  several  in  each  cell,  testa  coriaceous  or  somewhat  bony :  albumen 
fleshy:  embryo  orthotropous,  radicle  next  the  hilum.    Trees,  shrubs,  &c. 

According  to  this  character,  it  is  of  no  moment  whether  the  lobes  of  the  calyx  are  large 
or  small,  whether  the  corolla  is  long  or  short,  thick  or  thin:  the  anthers  may  or  may  not  be 
bristled,  but  are  always  expected  to  have  the  cells  more  or  less  prolonged  into  tubes,  and  to 
have  the  number  of  cells  of  the  ovary  equal  to  those  of  the  lobes  of  the  calyx  and  corolla, 
with,  more  or  less  distinctly,  free  ascending  placentas  and  a  plurality  of  ovules.  Such  is  the 
genus  Vaccinium,  as  understood  by  me,  when  naming  the  following  and  several  other  still  un- 
published species  in  my  Herbarium. 

Dunal,  in  his  monograph  of  the  order  Vacciniacece,  retains  Agapetes  and  Thibaudia ;  End- 
licher,  Miesner  and  Lindley  unite  them.  Kunth  is  followed  by  Miesner,  in  expressing  a  doubt 
as  to  whether  Ceratostema  is  distinct  from  Thibaudia,  and  Hooker  states  that  he  "cannot 
understand  what  are  the  essential  distinguishing  marks  between  them."  Among  the  following 
are  species  which  have  been  referred  by  different  Botanists  to  Ceratostema,  Agapetes,  Thi- 
baudia, Gaylussacia  and  Vaccinium.  To  determine  among  so  many  genera,  it  became  indis- 
pensable to  examine  the  characters  of  all  with  much  care.  After  the  closest  scrutiny  and 
careful  dissection  of  the  flowers  of  all  the  Indian  species  in  my  collection,  side  by  side  with 
several  acknowledged  Vaccinia  from  both  America  and  Europe,  I  found  it  utterly  impossible, 
from  the  characters  given,  to  make  out  more  than  one  genus  among  the  Asiatic  ones,  the  struc- 
ture being  the  same  in  all.  By  Roxburgh  these  would,  perhaps,  have  been  all  referred  to 
Ceratostema:  Wallich  refers  them  to  Thibaudia,  while  Don  and  Dunal  form  the  genus  Agapetes 
for  their  reception.  Had  long  tubular  flowers  been  a  constant  feature,  I  might  on  that  account, 
aided  by  geographical  distribution,  have  followed  these  authors,  and,  assuming  that  as  its 
essential  character,  kept  up  their  genus.  This,  however,  is  far  from  being  the  case,  and  is 
therefore,  as  a  generic  character,  useless.  And  on  turning  to  DunaPs  character  of  Vaccinium, 
I  find  the  corolla  described  as  "campanulata,  urceolata  vel  cylindrical 

In  all  the  Indian  ones  it  is  either  urceolate  or  cylindrical.  He  describes  the  stamens  as 
"limbo  calycis  inserta,"  which  is  the  case  in  all  the  Indian  ones  I  have  examined,  and  the  fruit 
"Bacca  calyce  vestita  globosa  4  aut  5  locularis  loculis  polyspermis,  rarissime  10  locularis  loculis 
monospermis"  which,  except  the  last  clause,  is  equally  applicable  to  the  fruit  of  all  I  have  had  an 
opportunity  of  examining.  The  ovary,  unfortunately,  is  not  referred  to  in  the  character  of 
either  genus.  The  concluding  clause  of  the  character  may,  perhaps,  account  for  Professor 
Lindley's  referring  one  of  the  species  to  Gaylussacia,  which,  while  that  clause  remains  as  part 
of  the  character  of  Vaccinium,  seems  scarcely  a  distinct  genus,  the  fruit  having  10  cells  with 
1  seed  in  each  being  its  essentially  distinguishing  mark.  In  all  other  points  DunaPs  characters 
of  the  2  genera  are  nearly  word  for  word  the  same,  and  the  abortion  of  all  the  ovules  but  2 
in  each  of  the  5  cells  converts  Vaccinium  into  Gaylussacia  and,  unless  care  is  bestowed  in  the 
examination,  even  that  is  not  necessary,  as  a  transverse  section  of  a  nearly  mature  fruit  almost 
always  presents  the  appearance  of  10  cells  with  one  seed  in  each,  and  I  feel  nearly  certain  that 
an  examination  of  the  ovary  will  show  that  but  few  of  Dunal's  29  species  have  it  10-celled 
with  a  single  ovule  in  each.  G.  dependens,  an  authentic  specimen  of  which  was  most  obligingly 
communicated  to  me  by  Mr.  Gardner  of  Ceylon,  has  a  4-celled  ovary,  with  numerous  ovules, 
and  is  in  fact  a  species  of  Vaccinium  with  very  short  anther  tubes. 

Whether  Ceratostema  can  be  kept  distinct  I  am  unable  to  say,  but  judging  from  the  really 
essential  points  of  the  character,  apart  from  the  numerous  non-essential  ones  introduced  by 
Dunal,  I  think  not.  Thibaudia  has  one  good  distinguishing  mark  in  the  union  of  the  filaments 
between  themselves,  and  their  attachment  to  the  base  of  the  corolla.    But  if  that  is  to  be  taken 
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as  the  essential  character  of  the  genus,  then  both  Macleanea  and  Anthopterus  should  be  associ- 
ated as  sub -genera,  the  collateral  marks,  derived  from  the  calyx  and  corolla,  being  scarcely  of 
generic  value  in  a  family  where  these  organs  are  so  variable. 

Influenced  by  such  considerations,  I  have,  without  hesitation,  referred  all  the  Indian  species 
to  Vaccinium,  with  the  sub-generic  appellation  Agapetes  to  mark  their  Asiatic  origin,  thus : — 


Vaccinium  (A)  Leschenaultii  (R.  W.  V.  arboreum, 
Lesch.  not  Michx.  Agapetes  arborea,  Dun.  in  D.  C.  Prod. 
Andromeda  symplotifoha,  Wall.  L.  No.  1522),  arboreous, 
older  branches  glabrous,  greyish  white,  ramuli  pu- 
bescenti-villous :  leaves  shortly  petioled,  ovato-elliptic, 
serrated,  acute,  paler  beneath,  hairy  on  the  costa: 
racemes  axillary  and  terminal,  about  the  length  of 
the  leaves. 

Neilgherries,  frequent,  flowering  March  and  April, 
but  usually  to  be  met  with,  in  different  situations,  in 
flower  and  fruit  at  all  seasons.  The  berries,  which  are 
about  the  size  of  red  currants,  are  agreeably  acid,  and 
make  excellent  tarts,  much  resembling  in  taste  those 
made  with  the  cranberry  us.  Oxycoc  palustris  or  O. 
macrocarpus. 

1189.  Vaccinium  (A)  Neilgherrense  (R.  W.),  shrub- 
by, glabrous,  except  the  pubescent  young  shoots  and 
leaves :  leaves  lanceolate,  acute  at  the  base,  acuminate 
at  the  point,  racemes  longer  than  the  leaves,  axillary, 
usually  confined  to  the  extremities  of  the  branches: 
flowers  whitish  or  rose  coloured,  short,  pedicelled,  usual- 
ly furnished  with  a  large  foliaceous  bractea:  corolla 
ovate,  slightly  pubescent:  filaments  hairy,  anthers  bris- 
tled, tubes  dilated  towards  the  apex. 


On  the  low  banks  of  streams,  Neilgherries :  abundant 
along  the  banks  of  the  Pycarrah  river  for  a  mile  or  two 
above  and  below  the  Bungalow.  Flowering  during  the 
dry  season,  from  February  till  April.  It  is  nearly  allied 
by  its  technical  characters  to  the  former,  but  is  evi- 
dently quite  distinct.  The  large,  foliaceous  bracts,  sup- 
plies the  best  distinguishing  mark,  but  both  in  habit  and 
locality  it  differs.  Flowers  usually  white  and  smaller 
than  those  of  the  preceding,  smaller  even  than  those 
of  the  specimen  selected  for  representation. 

3.  Vaccinium  (A)  rotundifolium(R.  W.),  arboreous, 
glabrous,  or  with  the  ramuli  slightly  pubescent:  leaves 
orbicular,  coriaceous,  entire  or  slightly  crenulato-serrate, 
glabrous,  racemes  axillary  and  terminal,  longer  than  the 
leaves:  flowers  urceolate,  5-lobed:  filaments  filiform, 
hairy:  bristles  of  the  anthers  minute  or  wanting. — A 
small,  very  ramous  tree.  Leaves  deep  green  above, 
paler  beneath.  Flowers  pale  pink,  often  streaked  with 
darker  lines,  lobes  of  the  corolla  hairy.  Berries  about 
the  size  of  a  large  currant,  purplish  red  when  ripe. 
Testa  of  the  seed  reticulate. 

I  have  only  met  with  two  or  three  trees  of  this 
species,  growing  in  a  clump  of  jungle,  behind  Kelso 
Cottage. 


EXPLANATION  OF  PLATE  139. 


Vaccinium  rotundifolium.  Flowering  branch,  natural 
size. 

1.  Detached  flower,  with  its  bract. 

2.  Corolla  split  open,  showing  the  stamens. 

3.  Detached  stamen,  back  and  front  views. 

4.  Calyx,  ovary,  and  style,  showing  the  prominent, 
fleshy  disk. 

5.  The  same  cut  vertically. 


6.  Ovary  cut  transversely,  5-celled,  with  two  rows  of 
superposed  ovules  in  each. 

7.  Placenta  with  its  ovules. 

8.  A  mature  berry. 

9.  The  same  cut  transversely. 

10.  A  seed.   11.  Cut  longitudinally,  and  12.  Trans- 
versely. 
13.  Embryo  detached. 


EXPLANATION  OF  PLATE  141.  D. 

Back  and  front  views  of  anthers  of 

1.  Vaccinium  Wallichianum,  exaristate.  6.  V.  Leschenaultii,  anthers  aristate,  filaments  ven- 

2.  Vaccinium  serpens,  exaristate,  spurred.  tricose. 

3.  Vaccinium  venosum,  cells  large,  sub-calcarate.  7.  V.  Griffithianum,  aristas  large,  hairy. 

4.  V.  odontocerum,  horns  aristate.  For  figures  of  these  species,  see  Icones  Plant.  Ind. 

5.  V.  Dunalianum,  aristate,  filament  short,  dilated.  Orientalis. 


CXIIL— ERICACEiE. 

This  large  and  beautiful  family  agrees  in  so  many  particulars  with  the  preceding,  and  so 
much  has  been  said  regarding  it  under  that  head,  that  little  remains  to  be  added.  They  agree 
in  similarity  of  habit,  and  inflorescence,  in  the  form  of  their  flowers,  and  structure  of  their 
anthers  and  seed,  and  with  some  modifications  in  their  geographical  distribution.  They  differ, 
however,  in  the  position  of  their  ovary,  in  relation  to  the  other  parts  of  the  flower,  and  in 
having  a  capsular,  dehiscent  fruit,  in  place  of  a  baccate  and  indehiscent  one. 

These  differences  are  far  from  unimportant,  and  suggest  the  question,  Ought  they  to  have 
ordinal  value  assigned  to  them?    Endlicher,  no  mean  authority,  replies  in  the  negative,  and 
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groups  both  under  one  name;  but  most  other  Botanists  seem  to  think  otherwise,  and  keep  them 
distinct.  One  advantage  certainly  attends  their  separation,  it  gives  greater  precision  to  the 
characters  of  both  orders,  without  any  resulting  inconvenience,  so  long  as  they  are  kept  together. 
The  same  rules  apply  to  the  disposition  of  orders  in  the  general  system,  as  to  genera  in  an 
order ;  and  as  examples  are  not  wanting  of  hypogynous  and  epigynous  genera  meeting  in  the 
same  order,  so  neither  should  an  epigynous  group  of  genera,  so  intimately  related  to  a 
hypogynous  order  that  there  is  no  other  line  of  separation,  be  denied  the  same  indulgence. 
Analogy,  therefore,  is  in  favour  of  Endlicher's  arrangement  and,  as  already  remarked,  I  coincide 
with  him,  in  such  a  case,  in  attaching  but  secondary  value  to  the  extension  of  the  calyx  tube, 
and  its  cohesion  to  the  ovary,  and  therefore  esteem  it  a  matter  of  no  moment,  whether  we  view 
these  two  groups  as  one  order,  composed  of  two  sub-orders,  or  as  two  adjoining  orders,  but  I 
cannot  yet  approve  of  their  separation  on  such  grounds  as  those  adduced  by  Dr.  Lindley. 

Character  of  the  Order.  Calyx  4-5-cleft,  nearly  equal,  inferior,  persistent.  Corolla 
hypogynous,  monopetalous,  4-5-cleft,  occasionally  separable  into  4-5  pieces,  regular  or  irregular, 
often  withering,  with  an  imbricated  aestivation.  Stamens  definite,  equal  in  number  to  the 
segments  of  the  corolla,  or  twice  as  many  hypogynous,  or  scarcely  inserted  into  the  base  of  the 
corolla;  anthers  2-celled,  the  cells  hard  and  dry,  separate  either  at  the  apex  or  base,  where  they 
are  furnished  with  some  kind  of  appendage,  and  dehiscing  by  a  pore.  Ovary  surrounded  at  the 
base  by  a  disk,  or  secreting  scales;  many-celled,  many-seeded;  style  one,  straight;  stigma  1, 
undivided  or  toothed,  or  3-cleft,  with  an  indication  of  an  indusium.  Fruit  capsular,  many- 
celled,  with  central  placentas;  dehiscence  various.  Seeds  indefinite,  minute;  testa  firmly 
adhering  to  the  kernel;  embryo  cylindrical  in  the  axis  of  fleshy  albumen;  radicle  much  longer 
than  the  cotyledons,  and  next  the  hilum. — Shrubs  or  under-shrubs.  Leaves  evergreen,  rigid, 
entire,  whorled  or  opposite,  without  stipules.  Inflorescence  variable,  the  pedicels  generally 
bracteate.  Lindley. 

Affinities.  Since  the  publication  of  Jussieu's  Genera  Plantarum,  most  of  the  leading 
adherents  of  the  Natural  System  of  Botany  have,  certainly  not  without  an  occasional  demur, 
adopted  his  views,  in  assigning  a  higher  value  to  the  varying  forms  of  the  corolla,  than  to  the 
point  of  its  insertion.  His  primary  divisions,  Jcotyledons,  Mono,  and  Di-cotyledons,  being  based 
on  physiological  distinctions,  are  universally  admitted  to  be  of  a  higher  order  than  his  secondary 
ones,  Apetalous,  Mono,  and  Polypetalous,  which  are  structural,  and  therefore  liable  to  variation. 
Dr.  Lindley,  in  his  "Vegetable  Kingdom,"  moots  the  question,  Whether  these  or  the  tertiary 
series,  Hypogynous,  Perigynous,  and  Epigynous,  ought  to  have  the  higher  value  assigned. 
Jussieu,  it  is  evident,  from  his  having  given  Form  the  second,  and  Insertion  the  third  place  in  his 
"Method,"  attached  the  higher  value  to  Form.  De  Candolle  and  Lindley  advocate  the  opposite 
view,  giving  the  preference  to  Insertion.  I  do  not  consider  myself  competent  to  decide  between 
such  high  authorities,  but  think  much  may  be  said  on  both  sides.  Both  are  structural  charac- 
ters, and  both  liable  to  variation,  and  inconstancy  in  the  same  families,  or  even  among  species 
of  the  same  genera,  while  in  some,  it  is  hard  to  say,  whether  the  insertion  is  Hypogynous  or 
Perigynous,  an  example  of  which  is  furnished  by  the  order  under  consideration  ;  Jussieu, 
De  Candolle  and  others,  viewing  it  as  Perigynous,  Lindley  as  Hypogynous,  while  the  very 
nearly  allied  order,  or  indeed,  according  to  some,  sub-order  or  section,  Vacciniacece is  Epigynous: 
a  sub-class,  by  the  way,  with  which  De  Candolle  nominally  dispenses  as  not  being  sufficiently 
distinct  from  the  perigynous,  which,  however,  he  divides  into  two  sections,  Calyciflore  and 
Corolliflore,  nearly  equivalent  to  the  older  divisions. 

Keeping  these  facts  in  view,  it  seems  difficult  to  determine  what  advantage  is  gained  by  the 
change,  beyond  showing  that  both  foundations  are  artificial,  and  that  according  as  we  build  on  the 
one  or  other,  we  establish  a  distinct  and  remote  series  of  affinities,  probably  both  equally  con- 
venient in  practice,  and  both  equally  wide  of  the  truth.  Jussieu,  adopting  the  form  of  the  corolla 
as  the  basis  of  his  arrangement,  places  Ericaceae  in  the  middle  of  the  group  of  monopetalous 
orders ;  while  Lindley,  adopting  the  point  of  insertion  of  the  stamens  as  the  basis  of  his,  places 
the  Erical  alliance  in  the  midst  of  a  long  series  of  polypetalous  ones.    The  question  now  to  be 
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answered  is,  Which  is  the  best  ?  Is  the  Erical  alliance  more  naturally  situated  when  associated 
with  Ranales,  Berberales,  Rutales,  Gereniales,  &c,  than  it  would  be  if  associated  with  Echiales, 
Bignoniales,  Campanales,  Cinchonales,  &c.  ?  This  question  must  be  answered  by  better  and 
more  philosophical  Botanists  than  I  presume  to  consider  myself ;  but,  so  far  as  my  own  opinion 
goes,  I  own  that  I  prefer  the  old  place,  from  thinking-  the  Erical  alliance  more  nearly  related  to 
the  Cinehonal  and  Campanal  alliances,  than  to  the  Rutal  and  Berberal.  But  while  I  thus  adhere 
to  the  older  arrangement,  perhaps  more  from  habit  than  philosophy,  I  still  think  we  are  greatly 
indebted  to  Dr.  Lindley  for  striking  out  a  new  path  to  aid  us  in  arriving  at  a  correct  knowledge 
of  affinities,  as  it  may  prove  the  means  of  leading  us  to  the  discovery  of  many  interesting 
relationships,  hitherto  overlooked,  owing  to  our  having  had  only  one  road  by  which  to  arrive  at 
them,  as,  by  showing  us  the  same  things  in  different  lights  and  combinations,  it  may  ere  long  be 
the  means  of  indicating  other  paths,  leading  more  directly  to  the  still  distant  object  in  view,  an 
arrangement  of  orders  built  on  a  natural,  not  artificial  foundation,  or  in  other  words,  on  a 
physiological,  in  place  of  a  structural  basis.  Should  we  ever  attain  that  point  of  perfection,  we 
may  then  expect  to  see  all  variations  of  structure  combined  in  our  family  groups,  by  whatever 
name  designated,  cohorts,  alliances,  classes,  or  all  combined,  as  so  many  parts  of  the  general 
plan  of  arrangement.  Cinchonacece  may  be  quoted  as  a  case  in  point,  where  a  very  heteroge- 
neous combination  of  structural  forms  is  held  together  by  a  single  physiological  character. 

Geographical  Distribution.  The  range  of  this  family  is  extensive.  As  a  whole,  it 
may  truly  be  called  Cosmopolite,  not  so  its  sections.  Ericece,  including  all  the  true  heaths  with 
marcescent  corollas,  are  confined  to  Europe  and  Africa,  especially  the  Southern  promentory  of 
the  latter ;  "Cape  Heaths"  are  proverbial.  In  Europe,  though  the  number  of  species  is  small, 
the  individuals  are  unlimited,  extensive  tracts  of  country  being  occupied  by  them,  to  the  almost 
total  exclusion  of  all  other  plants,  except  some  grasses,  rushes,  &c.  Andromidece,  on  the  other 
hand,  distinguished  by  their  deciduous  flowers,  are  common  to  Europe,  Asia,  Africa,  North  and 
South  America,  and  a  few  in  Australia;  but  I  believe  in  all  these  countries  showing,  when 
growing  within  the  tropics,  an  extra-tropical  habit,  by  selecting  the  more  elevated  regions  as  their 
place  of  abode. 

In  India,  the  Himalayas,  and  their  off-shoots  in  Assam,  Khassya,  &c,  furnish  several  species 
of  Andromida,  Gaultherea,  and  Rhododendron.  The  Neilgherries  furnish  one  species  of  each 
of  the  two  last  named  genera,  and  Ceylon  an  equal  number,  perhaps  more.  Of  the  nearly 
allied  order,  Epacrideae,  Malacca  furnishes  one  species,  forming  a  connecting  link  between  the 
Floras  of  the  two  countries,  New  Holland  being  truly  the  native  country  of  that  family,  which 
there  occupies  the  place  the  heath  does  in  Africa. 

Medical  Properties.  This  family  is  much  more  celebrated  for  its  ornamental,  than 
economical  or  medicinal  properties,  though  not  altogether  deficient  in  these.  In  its  ornamental 
capacity,  it  is  nearly  unrivaled  in  the  Vegetable  Kingdom.  The  true  heaths  are  universal 
favourites  in  the  green  house,  the  Andromedas  are  about  equally  esteemed  in  the  parterre,  and 
the  rich  Rhododendrons,  Azalias,  and  Kalmeas,  in  the  shrubbery.  In  regard  to  their  economical 
applications,  little  can  be  said  for  them.  Among  the  Ericece,  or  true  heaths,  Caluna  vulgaris, 
common  Heather,  is  employed  by  fullers  and  dyers,  while  its  tough  branches  are  in  universal 
demand  for  brooms,  &c,  it  possesses  considerable  astringency  and,  where  abundant,  is  a  favourite 
food  for  bees,  of  which  last  property  several  species  of  Erica  partake.  The  Andromedece  are 
endowed  with  bitter  and  astringent  properties,  combined  in  some  with  resinous  and  aromatic 
virtues,  while  the  Arctostaphilos  Uva  ursi,  has  been  long  celebrated  for  its  efficacy  in  the  relief 
of  renal  diseases  and  other  affections  of  the  urinary  passages.  Its  berries  are  austere  and 
mealy,  but  those  of  some  of  the  other  species  are  said  to  be  pleasant  and  edible.  Some  possess 
narcotic  virtues  in  a  mild  form.  The  fruit  of  Gaultherea  procumbens,  an  American  shrub,  con- 
tains a  pungent  volatile  oil,  used  as  an  anti-spasmodic  and  diuretic.  That  of  the  Neilgherry 
species  is,  on  the  contrary,  the  most  mawkish,  insipid  fruit  I  almost  ever  recollect  tasting. 
Among  the  Rhodorece,  narcotic  properties  of  much  intensity  exist,  which  have  been 
found  useful  in  the  treatment  of  Nervous  diseases  and  Chronic  Rheumatism.  And  the  often- 
quoted  case  of  poisoning,  during  the  retreat  of  the  10,000  Greeks,  is  attributed  to  eating  honey 
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obtained  from  either  R.  ponticum  or  Azalea  pontica.  On  the  Himalayas,  we  are  informed  by 
Dr.  Royle,  the  flowers  of  Rhododendron  arboreum  are  eaten  by  the  hill  people,  and  made  into 
Jelly  by  Europeans,  neither  of  which  useful  applications  has  yet  extended  to  the  Neilgherries, 
the  flowers  there  being  allowed  to  bloom  and  fade  unharmed  by  man,  unless  when  added  to  a 
bouquet.  Neither  is  the  timber  employed  on  the  Neilgherries,  probably  owing  to  its  seldom 
attaining  sufficient  capacity,  the  tree  there  being  generally  stunted  in  its  growth.  In  the  Upper 
Provinces  the  same  high  authority  informs  us  the  powdered  leaves  of  R.  campanulatum  is  used 
as  snuff,  and  that  the  leaves  of  R.  lepidotum  are  aromatic  and  stimulant. 

Remarks  on  Genera  and  Species.  My  acquaintance  with  the  order  is  too  limited  to 
admit  of  my  saying  much  under  this  head.  The  old  genus  Erica  has  been,  by  Mr.  Bentham, 
retained  in  nearly  its  original  integrity,  and  includes  429  species.  The  genus  Andromeda  was 
largely  sub-divided  by  the  late  Mr.  Don  and  others,  many  of  whose  genera  have  been  retained 
by  De  Candolle.  Endlicher  has  viewed  the  matter  in  a  different  light,  and  again  reduced  many 
of  these.  The  few  Indian  ones  I  have  examined  lead  me  to  adopt  his  views  in  regard  to  Don  s 
genus  Picris,  which  I  have  restored  to  Andromeda  in  the  Icones,  Nos.  1198,  9,  and  1200. 

The  order  very  naturally  divides  itself  into  4  sub-orders  or  tribes,  so  far  differing  in  habit 
as  to  be  easily  recognized,  namely  : 

I.  Abute^e.    Corolla  deciduous:  fruit  berried,  indehiscent. 

II.  Andromede^e.  Corolla  deciduous:  fruit  capsular,'  opening  along  the  middle  of  the 
cells  (loculicidal) :  buds  scaly. 

III.  Erice^e.  Corolla  withering  (not  deciduous) :  fruit  capsular,  loculicidal,  or  rarely 
septicidal ;  buds  without  scales. 

IV.  Rhodore*;.  Corolla  deciduous,  often  deeply  cleft:  fruit  capsular,  spliting  aloDg  the 
partitions  (septicidal),  flower-buds  usually  scaly. 

The  two  Neilgherry  species  belong  respectively  to  the  2d  and  4th  of  these  groups, 
Gaultherea  being  Andromedeous,  and  Rhododendron,  Rhodoreous. 

The  ovary  of  Rhododendron  presents  a  peculiarity  of  structure  I  have  not  observed  else- 
where, nor  seen  noticed  by  any  of  the  writers  I  have  at  hand  to  consult.  The  placentiferous 
margins  of  the  carpillary  leaves  are  acutely  inflexed,  and  do  not  coalesce  in  the  usual  way  to 
form  a  single  axillary  placenta,  but  remain  distinct,  though  in  close  apposition,  bearing  the 
placenta  and  ovules  on  the  back,  or  under  surface  of  the  leaf!  the  upper  one  being  considered 
the  normal  position.  This  curious  structure  I  have  attempted  to  show  in  Figures  9  and  10, 
Plate  141.  In  this  genus  the  stamens  are,  for  the  most  part,  twice  as  many  as  the  cells  of  the 
ovary,  in  some  they  are  equal,  but  in  one,  which  I  published  (Icones,  No.  1203),  they  are  in  the 
proportion  of  15  to  10,  that  is,  15  stamens  to  10  cells.  The  relation  existing  between  the 
number  of  stamens  and  cells  of  the  ovary  in  this  genus  seems  to  merit  further  investigation. 

Andromeda  and  Gaultheria  are  both  fully  analyzed,  B.  and  C.  Plate  141,  where  it  will  be 
seen  that  the  principal  difference  between  them  consists  in  the  calyx  of  the  latter  becoming 
succulent,  berry-like,  while  that  of  the  other  does  not;  it  seems  to  form  the  transition  from 
Arbutece  to  Andromedeoe. 


EXPLANATION 

Rhododendron  arboreum.  Flowering  branch  a  little 
reduced,  the  detached  leaf  natural  size.  The  drawing  is 
taken  from  a  Himalayan  specimen.  It  differs  from  the 
Neilgherry  plant  in  having  the  under  surface  of  the 
leaves  covered  with  whitish,  farinaceous  tomentum, 


OF  PLATE  140. 

that  in  the  Neilgherry  plant  being  of  a  brownish,  rusty 
colour,  hence  it  is  conjectured  they  are  distinct  species, 
and  that  the  names  which  have  been  respectively  assign- 
ed to  them  R.  arboreum,  for  the  Himalayan  tree,  and  R. 
nobile,  for  the  Neilgherry  one,  ought  to  be  retained. 
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EXPLANATION 

A. 

Rhododendron  arboreum  (Neilgherry  tree). 

1.  Corolla  detached  and  split  open. 

2.  Stamens,  ovary,  style  and  stigma,  with  the  attach- 
ed bract. 

3.  Anthers,  back  and  front  views. 

4.  Ovary,  and  style,  and  stigma,  with  the  calyx. 

5.  Ovary  cut  transversely,  10-celled. 

6.  Ovary  cut  vertically. 

7.  Ovary  about  half-grown,  portion  of  the  pericarp 
removed  to  show  the  seed  in  situ. 

8.  One  about  the  same  age  cut  transversely. 

9.  Three  detached  carpels  more  highly  magnified,  to 
show  the  inflexion  of  the  carpillary  leaves,  the  infiexed 
portions  slightly  separated  by  art. 

10.  A  small  portion  of  a  carpel  detached,  the  two  pla- 
centae fully  separated.  This  was  a  difficult  dissection, 
and  not  perhaps  so  clearly  shown  as  it  might  have  been. 

11.  A  nearly  mature  fruit,  a  little  reduced. 

12.  A  capsule  after  dehiscence  and  shedding  of  the 
seed. 

13, 14, 15.  A  dissected  seed,  showing  the  embryo  sur- 
rounded by  albumen,  but  on  too  small  a  scale  to  show 
clearly  the  parts. 

16.  Detached  embryo. 

With  the  exceptions  mentioned,  all  more  or  less  mag- 
nified. 

B. 

Andromeda  lanceolata. 

1.  Detached  flower. 

2.  Corolla  split  open,  showing  the  stamens  adherent 
to  the  extreme  base. 

3.  Detached  stamens,  back  and  front  views. 

4.  Calyx,  ovary,  style  and  stigma. 

5.  Ovary  cut  transversely. 

6.  Cut  vertically. 

7.  Placenta  and  ovules  detached. 


OF  PLATE  141. 

C. 

Gaultheria  Leschenaullii. 

1.  Portion  of  a  raceme  with  open  flower  and  flower- 
bud. 

2.  Flower,  corolla  romoved,  showing  the  calyx  and 
stamens  in  situ. 

3.  Detached  fertile  stamens,  back  and  front  views. 

4.  Corolla  of  a  female  flower  laid  open,  showing  the 
sterile  stamens  adherent  to  its  base. 

5.  A  detached  sterile  stamen. 

6.  Ovary,  style,  and  stigma,  with  the  calyx  and 
bracteols. 

7.  Ovary  cut  transversely. 

8.  Cut  vertically,  showing  the  ascending  direction  of 
the  placentae. 

9.  A  fruit  full  grown. 

10.   cut  transversely. 

11.           cut  vertically,  showing  very  distinctly  the 

succulent  calyx. 

12.  A  seed,  testa  reticulate. 

13.           half  the  testa  removed,  to  show  the  kernel 

in  situ. 

14.  Seed  cut  transversely,  showing  the  embryo  in- 
closed in  albumen. 

15.  Embryo  detached. 
All  more  or  less  magnified. 

It  appears  from  the  above  analysis  that  Gaultheria 
occasionally  shows  a  tendency  to  become  polygamous 
through  the  partial  abortion  of  the  stamens.  The  char- 
acter of  the  appendage  of  the  anthers  of  this  species  is 
very  distinct  from  that  of  Andromeda,  and  if  constant 
throughout  the  genus  would  always  supply  an  excellent 
and  easily  observed  generic  character. 

D. 

For  explanations  of  this  section,  see  Vacciniaceae. 


COROLLIFLORiE. 

Calyx  gamosepalous,  that  is,  the  sepals  more  or  less  united.  Petals  for  the  most  part 
united,  distinct  from  the  calyx  at  the  base.  Stamens  usually  adnate  to  the  corolla.  Ovary 
for  the  most  part  free,  rarely  adnate  to  the  calyx.    D.  C. 

Before  proceeding  to  the  examination  of  the  individual  families  of  this  large  class,  a 
few  introductory  remarks  on  their  general  arrangement  and  grouping,  may  perhaps  be  usefully 
premised. 

Jussieu,  as  remarked  above  (see  Ericacece ),  in  his  original  "Genera  Plantarum,"  estab- 
lished his  classes  of  Dicotyledonous  plants,  first,  on  the  absence  or  presence  of  the  corolla 
and  its  form,  mono-  or  po/^-petalous,  and  secondly,  on  its  point  of  insertion  with  reference 
to  the  ovary  and  calyx ;  hence  his  divisions,  Hypogynous,  on  the  receptacle,  and  free  from 
the  calyx;  Perigynous,  on  the  lower  part  of  the  calyx,  and  Epigynous,  on  the  throat  of 
the  calyx  tube,  or  above  the  ovary,  in  those  cases  where  the  ovary  was  embraced  by 
and  united  to  the  tube  of  the  calyx.  When  the  corolla  is  wanting  the  same  series  of 
terms  is  then  applied  to  the  insertion  of  the  stamens.  Four  of  his  classes  were  appro- 
priated to  monopetalous  plants,  viz.  Hypogynous,  Perigynous,  Epigynous,  and  Epigynous 
with  united  anthers.  It  is  the  orders  appertaining  to  the  first  of  these  we  are  now  about 
to  examine. 

De  Candolle  transposed  this  arrangement,  giving  a  higher  value  to  insertion  than  form, 
but  still  retaining  the  corolla,  as  an  element  in  his  arrangement,  hence  his  Thalamiflorce, 
equivalent  to  Jussieu's  Polypetalas,  hypogyna.    2d.  CalyciflorcE,  including  his  Monopetalae, 
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Polypetalse,  Perigynae  and  Epigynae;  and  Epigynae  antheris  connatis.  3d.  Corolliflorce, 
equivalent  to  Monopetalae  hypogyna,  and  4th.  Monochlamydeoe,  including  all  those  orders 
in  which  the  corolla  is  wanting.  It  is  the  third  of  these  suh-classes  we  are  now  about 
to  consider  which  includes,  in  his  work,  a  continuous  series  of  nearly  40  orders,  without 
sub-division  or  grouping  to  assist  us  in  referring  any  unknown  plant  to  the  order  to  which 
it  belongs. 

Endlicher  and  Meisner  both  follow  Jussieu  in  assigning  a  high  value  to  the  corolla, 
their  leading  divisions  in  the  distribution  of  their  groups  being,  Apetalous,  Monopetalous, 
and  Polypetalous. 

Lindley,  on  the  other  hand,  in  his  last  work,  "The  Vegetable  Kingdom,11  altogether 
rejects  the  form  of  the  corolla  as  an  element  in  his  general  arrangement,  adopting  in- 
sertion alone  as  his  basis,  three  of  his  four  sub-classes  of  Exogens  being  respectively 
designated  Hypogynous  Perigynous  and  Epigynous  Exogens,  the  superstructure  of  which  is 
composed  of  "Alliances11  not  unfrequently  made  up  of  a  group  of  orders  in  which  apetalous, 
monopetalous  and  polypetalous  families  combine  to  form  his  circle,  if  the  term  be  allowable. 

How  far  science  is  to  be  benefited  by  this  change  remains  to  be  ascertained.  As  it 
now  stands,  the  advantage  derived  from  it  does  not  strike  me  as  being  by  any  means 
obvious,  since  the  basis  is  nearly,  if  not  to  the  full,  as  artificial  as  that  of  the  old  arrange- 
ment, and  liable  to  nearly  as  great  variations,  even  in  the  same  orders,  while  many  of 
the  alliances  include  orders  greatly  at  variance  with  their  essential  characters.  See,  for 
example,  Oleacece  in  Solanales.  But  still,  as  such  defects  seem  unavoidable,  in  the  pre- 
sent state  of  our  knowledge,  I  do  not  attach  much  importance  to  them  and  view  his 
arrangement,  as  a  whole,  as  a  great  step  in  the  right  direction,  and  have  no  doubt  it 
will  ere  long  prove  a  sure  guide  to  a  more  perfect  distribution,  by  leading  to  the  dis- 
covery of  a  broad  and  natural  basis  on  which  to  construct  our  natural  system,  and 
supersede  the  narrow  and  artificial  one  on  which  the  noble  edifice  now  stands. 

Hitherto  I  have  followed  De  CandohVs  arrangement  as  my  guide  and,  for  obvious 
reasons,  wish  and  intend  to  do  so  still.  As,  however,  he  has  not  thought  fit  to  lighten 
the  labour  of  investigating  the  orders  of  this  extensive  sub-class  by  distributing  them 
into  minor  groups,  either  artificial  or  natural,  1  propose,  by  way  of  introduction  to  its 
study,  to  submit  outlines  of  two  schemes  proposed  for  this  purpose,  each  of  which  fur- 
nishes a  conspectus  of  the  orders,  but  constructed  on  somewhat  different  principles  and 
occasionally  leading  to  different  results.  The  first  was  prepared  by  Dr.  Arnott,  Professor 
of  Botany  in  Glasgow,  the  other  by  myself. 

They  are  both,  to  a  greater  or  less  extent,  artificial,  but  being  different,  may  pro- 
bably mutually  assist  each  other  in  enabling  the  young  Botanist  to  determine  the  order 
to  which  any  unknown  plant  under  examination  may  belong,  and  they  both  possess  the 
charm  of  novelty,  if  that  is  any  advantage,  as  neither  has  yet  been  published.  In  regard 
to  Dr.  Arnotfs  arrangement,  it  is  necessary  to  guard  against  compromising  him  by  allow- 
ing the  reader  to  suppose  for  a  moment  that  the  accomplished  Author  considers  it  a 
perfect  or  final  one.  He  thus  writes,  "The  order  I  at  present  adopt  in  my  syllabus  for 
my  class,  is  to  divide  Corolliflorce  into  groups,  perhaps  too  artificial,  but  of  great  use  to 
students  [the  thing  wanted  here].  Perhaps  I  shall  have  to  alter  much  of  it  when  I  have 
more  time  to  study.  I  drew  up  the  short  characters  to  chalk  on  the  board  last  summer 
when  much  hurried.11 

In  regard  to  my  own,  it  was  prepared  solely  for  this  work,  I  fear  also  rather  hur- 
riedly, but  it  may  still  be  found  useful  as  an  aid  to  the  other,  as  being  constructed  on 
a  different  basis  and  associating  different  orders  in  the  groups.  Mine  only  includes  the 
Indian  orders. 

A  glance  at  our  respective  schemes  will  show  that,  notwithstanding  the  alleged  bad- 
ness of  characters  taken  from  the  corolla,  we  coincide  in  viewing  the  sub-class,  Coholli- 
floRjE,  as  a  large  and,  upon  the  whole,  natural  assemblage  of  orders  which  it  is  necessary 
to  divide  and  classify  into  minor  groups,  to  facilitate  their  investigation  and  discrimina- 
tion.   For  this   purpose,  apparently,  as  furnishing  more  obvious  characters,  Dr.  Arnott 
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usually  assigns  the  first  place  to  the  flower  and  its  parts  and  has  recourse  to  the  ovary, 
fruit,  and  vegetation  for  secondary  ones.  I,  on  the  other  hand,  on  the  supposition  that 
the  ovary  and  fruit  furnish  more  constant  and,  in  the  main,  more  valuable  ones,  though 
less  easily  investigated,  give  them  the  first  place  in  my  classification. 

The  labour  of  investigation  is  the  same,  as  it  is  equally  indispensable,  in  both,  that 
the  structure  of  the  ovary,  seed-vessel,  and  seed  should  be  known  before  determinate  re- 
sults can  be  arrived  at,  but  the  result  is  different.  I  do  not  venture  to  decide  whose 
groups  are  the  most  natural,  in  the  cases  where  they  materially  differ. 

DR.  ARNOTTS  SYLLABUS. 

Group  I.  Ovary  compound,  of  4  or  more  carpels,  1-  or  several-celled  (rarely  in- 
ferior). Petals  sometimes  distinct  from  each  other  (or  none).  Stamens  opposite  the  petals 
(alternate  with  the  sepals),  and  of  the  same  number,  with  or  without  the  alternate 
sterile  ones. 

Primulace^;.    Placenta  large,  central,  free.  Herbs. 

Myrsiniace^e.  Placenta  central,  free.  Woody  plants  with  linear  transparent  dots  in 
the  leaves. 

Sapotace^e.    Ovary  several-celled.    Woody  plants. 

Group  II.  Flowers  regular.  Stamens  more  than  two,  alternate  with  the  segments  of 
the  corolla  and  isometrical  or  more  numerous.  Ovary  superior,  cells  isometrical  with  the 
sepals.    Ovules  solitary,  in  each  cell,  or  in  pairs,  pendulous.    Woody  plants. 

Ilicineje.    Stamens  as  many  as  the  petals.    Stigma  nearly  sessile. 

Ebenace.    Stamens  two  or  more  times  as  numerous  as  the  sepals.    Style  conspicuous. 

Group  III.  Flowers  regular.  Ovary  usually  inferior  of  several  cells.  Stamens  nu- 
merous, inserted  on  the  corolla. 

.  Styracace^e.  (This  being  the  only  order  of  the  series  with  inferior  fruit,  no  ordinal 
character  is  required.) 

Group  IV.  Flowers  regular,  stamens  2  [or  4,  usually]  fewer  than  the  segments  of 
the  corolla.  Ovary  superior  or  nearly  so,  2-celled,  petals  sometimes  wanting,  ovules  soli- 
tary or  in  pairs.  Leaves  opposite.  [I  have  introduced  the  words  within  the  brackets  for 
the  purpose  of  making  room  for  Azimaceas,  which  clearly  belongs  to  this  group,  in  every 
thing  except  the  number  of  stamens ;  but  for  them  and  its  very  distinct  habit,  it  might 
be  admitted  into  the  tribe  Chionanthece  of  Oleacecei] 

Jasamine*:.  Ovules  erect  or  ascending,  seed  with  little  or  no  albumen,  corolla  deci- 
dedly gamopetalous. 

Oleace^e.  Ovules  pendulous.  Seeds  with  copious  albumen.  Corolla  (sometimes  want- 
ing) sub-4-petalous. 

Azimace^e.    Ovules  erect.    Flowers  sub-4-petalous.    Stamens  isometrical. 

Group  V.  Flowers  regular  or  nearly  so.  Stamens  isometrical  with  the  lobes  and  alter- 
nating with  them  (if  in-isometrical  the  leaves  are  stipuled).  Carpels  2,  more  or  less  com- 
bined.   Stigma  short.    Leaves  opposite. 

Asclepiade^e.  Ovaries  distinct.  Stigma  1,  dilated  (with  5  corpusculiferous  angles), 
pollen  cohering  in  masses.    Stipules  none. 

Apocyneje.  Ovaries  distinct  or  united.  Stigma  1,  contracted  in  the  middle.  Pollen 
pulverulent.    ^Estivation  twisted. 
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LoganiacEjE.    Ovaries  united,  placentas  axile.    Stigma  simple. 

a.  Spigelieae.    ^Estivation  of  corolla  valvate.    Embryo  minute.    Flowers  isometrical. 

/3.  Strychneae.    ^Estivation  of  corolla  valvate.    Embryo  large.    Flowers  isometrical. 

y.  Loganieae.    ^Estivation  of  corolla  convolute  or  imbricated.    Flowers  isometrical. 

3.  Potaliese.    ^Estivation  contorted  or  imbricated.    Flowers  not  isometrical. 

GentianEjE.  Ovary  1-celled  witb  parietal  placenta?  or  half  2-celled,  the  placenta?  at- 
tached to  the  introflexed  margins  of  the  valves.  Stigma  simple  or  bifid,  or  two.  Flowers 
isometrical.    Stipules  none. 

Group  VI.  Flowers  almost  always  irregular.  Fertile  stamens  2  or  4  on  the  tube  or 
base  of  the  corolla.  Ovary  1-celled  with  parietal  placentas,  or  a  central  one,  or  2-celled. 
Fruit  not  separating  into  nuts.  Albumen  none  or  present  in  those  with  a  partly  inferior 
ovary.    Leaves  almost  always  opposite  or  radical. 

*  Placentae  parietal. 

Pedaliace^e  (and  Sesameae).  Fruit  bony  or  capsular.  Embryo  amygdaloid.  Radi- 
cle short. 

Gesneriace^e.  Fruit  capsular  or  baccate.  Embryo  with  minute  cotyledons,  radicle  long. 
Crescentiaceje.    Fruit  succulent,  hard  shelled.    Embryo  amygdaloid,  radicle  short. 

**  Placentae  axile. 

Bignoniaoe^e.    Seeds  winged,  sessile.    Cotyledons  leafy. 

AcanthacEjE.    Seeds  wingless,  attached  to  hard  processes  of  the  placentae. 

***  Placenta  central,  free. 
Lentibularie^e. 

The  remaining  groups  are  more  briefly  traced.  I  shall  however  introduce  them  to 
complete  the  enumeration  of  the  series  of  orders,  leaving,  until  I  come  to  them,  the  essential 
characters  of  the  orders  composing  them. 

Group  VII.  contains — 

*  Stamens  usually  regular. 

Polemoniaceae.  Diapensiaceae.  Convolvulaceae.  Cuscuteae.  Hydroleaceae.  Hydrophylla- 
ceae.  Solanaceae. 

**  Stamens  usually  irregular. 
Scrofulariaceae.  Orobanchaceae. 

Group  VIII.  has — 

*  Flowers  regular  and  symmetrical. 
Nolanacese.    Cordiaceae.    Ehretiaceae.  Borragineae. 

**  Flowers  irregular  and  unsymmetrical. 
Labiatae.    Verbenacea?.    Myoporaceae.  Selagineas. 

Group  IX.  contains 
Globularineae  and  Plumbagineae. 

Group  X.  Plantagineae. 
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He  adds,  in  regard  to  that  most  anomalous  order,  Lentibulariea?,  "I  could  easily  have 
put  it  into  a  separate  section  or  group,  but  I  thought  it  unnecessary.  It  differs  from  the 
Primulaceous  and  Myrsineous  groups  in  wanting  albumen.  Were  it  not  for  that  character, 
I  would  have  brought  it  near  to  Scrofulariaceae.  I  prefer  placing  it  as  above  to  either 
my  old  place,  or  to  De  Candolle's.  It  is  in  no  way  connected  with  any  other  order,  and 
it  come3  within  my  artificial  character." 

In  the  following  Conspectus  the  orders  referable  to  the  Indian  Flora  are  alone  included. 


CONSPECTUS  OF  NATURAL  ORDERS  OF  THE  CLASS  COROLLIFLORJE. 

Group  I.  Ovary  of  several  carpels.  Placenta  central,  free.  Fruit  capsular  or  baccate, 
rarely  2-celled.    Seed  several  or  solitary  by  abortion,  albuminous  or  exalbuminous. 

A.  Flowers  regular.    Stamens  opposite  the  lobes  of  the  corolla. 

Fruit  capsular,  many-seeded.    Seed  peltate,  albuminous.    Herbaceous  plants.  Primulaceae. 

Fruit  drupaceous  or  baccate,  usually  1-seeded  by  abortion,  rarely  inferior,  several- 
seeded.    Seed  albuminous.    Shrubby  or  arboreous.  Myrsineaceae. 

Fruit  follicular,  1-seeded.    Seed  exalbuminous.    Shrubs  or  trees  growing  in  salt 

marshes,  seed  germinating  on  the  tree.  iEgiceracea?. 

Ovary  1-seeded.    Fruit  capsular  with  a  single  seed  pendulous  from  the  apex  of  an 

erect  podosperm.    Seed  sparingly  mealy  albuminous.    Herbs  or  under-shrubs.  Plumbaginacea?. 

B.  Flowers  regular.    Stamens  alternate  with  the  lobes  of  the  corolla. 

Fruit  baccate,  seed  solitary,  erect,  exalbuminous.    Shrubs  or  trees.  Salvadoraceae. 
Fruit  capsular,  1-  or  spuriously  2-4-celled,  seed  few  or  several,  albuminous.  Em- 
bryo transverse.  Plantaginaceas. 

Group  II.  Ovary  free  or  rarely  adherent,  3  or  more  celled,  with  one  or  two  pendulous 
ovules  in  each.    Fruit  baccate,  several  or  often  by  abortion,  one-seeded.    Seed  albuminous. 

Ovary  free,  4  or  more  celled,  ovules  solitary,  pendulous.  Fruit  baccate,  several  or, 
by  abortion,  1-seeded.  Corolla  few  or  many  cleft.  Stamens  twice  the  number 
of  the  lobes,  those  alternate  with  the  lobes  usually  sterile.  Sapotaceas. 

Ovary  superior,  4-6-celled,  with  a  pendulous  ovule  in  each.  Stigma  sessile. 
Flowers  regular ;  corolla  4-6-lobed,  with  4-6  alternate  stamens.  Ovules  often 
suspended  from  a  fleshy  carunculus.  Ilicineae. 

Ovary  superior,  3-4-8  or  more  celled,  or  as  many  cells  as  there  are  lobes  to  the 
corolla,  with  a  solitary  pendulous  ovule  in  each.  Flowers  often  dioicous:  male, 
with  the  stamens  two  or  more  times  as  numerous  as  the  lobes  of  the  corolla; 
female  with  the  style  conspicuous,  seed  compressed,  albuminous.  Ebinaceae. 

Ovary  inferior,  usually  3-celled,  rarely  2-  or  5-celled,  ovules  2  or  more  in  each, 
pendulous.  Fruit  baccate,  several  or,  by  abortion,  1-seeded.  Seed  albumin- 
ous. Flowers  regular,  stamens  numerous,  inserted  on  the  base  of  the  corolla. 
— Arboreous.  Styraceae. 

Group  III.  Ovary  2-celled  with  1  or  2  ovules  in  each.  Carpels  right  and  left  of  the  axis". 
Ovules  erect,  horizontal  or  pendulous.    Fruit  baccate  or  drupaceous. 

Flowers  unsymmetrical,  tubular,  4-cleft  or  deeply  4-parted.  Stamens  2.  Ovary  2- 
celled,  with  1  pendulous  rarely  ascending  ovule  in  each.  Fruit  drupaceous. 
Seed  albuminous  or  rarely  exalbuminous.  OliaceaE. 

Flowers  symmetrical,  dioicous.    Corolla  deeply  4-parted  or  4-petaled.    Ovary  2- 

celled,  ovules  solitary,  erect.    Fruit  baccate,  seed  compressed,  exalbuminous.  Azimaceas. 

Flowers  unsymmetrical.  Corolla  regular,  tubular.  ^Estivation  twisted,  limb  5-8- 
cleft.  Stamens  2.  Ovary  2-celled,  with  1  or  2  ovules  in  each.  Fruit  baccate, 
double  or  single  by  abortion.    Seed  exalbuminous  or  sub-albuminous.  Jasminaceae. 

Group  IV.  Ovary  2-celled,  simple  or  double  (i.  e.  not  cohering  in  the  axis).  Fruit,  when 
doable,  follicular,  with  numerous,  usually  imbricating,  seed ;  when  single,  capsular  or  baccate, 
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and  then  usually  few-seeded.  Seed  albuminous  or  sub-albuminous,  carpels  anterior  and  posterior 
(always  ?). 

Ovaries  double.  Fruit  follicular.  Seed  comose,  albumen  sparing.  Stigma  di- 
lated, 5-angled,  angles  furnished  with  corpuscules  to  which  the  pollen  becomes 
attached.   Pollen  solid,  waxy  or  granular.    Estivation  of  corolla  usually  valvate. 

Ovaries  either  simple  or  double,  2-  or  rarely  1-celled.  Fruit,  when  simple,  baccate 
or  capsular,  when  double,  follicular.  Seed  sub-albuminous.  Anthers  2-ceIled, 
often  produced  at  the  apex  into  a  long  appendage  and  spurred  or  sagittate  at  the 
base.    Pollen  pulverulent.    Estivation  of  corolla  convolute. 

Ovaries  simple,  2-celled,  placentae  axile.  Stigma  simple  or  slightly  2-lobed.  An- 
thers free,  pollen  pulverulent.  Fruit  capsular  or  baccate.  Seed  albuminous. 
Estivation  of  corolla  usually  valvate,  sometimes  convolute. 

Flowers  regular,  corolla  4-5-lobed.  Estivation  twisted.  Stamens  as  many  as  the 
lobes.  Carpels  2,  anterior  and  posterior;  placentiferous  margins  more  or  less 
introflexed.  Stigma  bifid  or  two.  Fruit  capsular,  septicidal,  seed  numerous, 
albuminous.    Herbs,  rarely  shrubs.  Gentianaceae. 


Asclepiadeas. 


Apocynaceae. 


Loganiaceae. 


Group  V.  Ovary  of  2  or  more  carpels,  1-  or  2-celled  or  spuriously  2  or  more  celled  from 
the  introflexed  carpillary  margins  imperfectly  meeting  in  the  axis.  Placentas  either  strictly 
parietal,  or  borne  on  the  dilated  loosely  introflexed  margins  of  the  carpels.  Fruit  capsular, 
many,  or  rarely  few-seeded,  dehiscing  loculicidally  or  rarely  septicidally.    Seed  exalbuminous. 

Flowers  irregular.  Carpels  2  or  more?  when  more  than  two  placentae  strictly 
parietal;  when  two,  the  margins  usually  introflexed  dilated  and  revolute,  bearing 
the  placentae  on  their  loose  margins,  occasionally  partially  meeting  in  the  axis, 
forming  a  spuriously  2-celled  ovary.  Fruit  capsular,  loculicidal.  Seed  albu- 
minous; testa  scrobiculate.  Parasitic,  herbaceous  plants,  with  scales  in  place 
of  leaves. 

Flowers  irregular.  Stamens  2.  Fruit  capsular,  of  2  carpels  dehiscing  laterally, 
many-seeded,  seed  exalbuminous  sometimes  peltate,  testa  rugous.  Herbaceous, 
sub-aquatic  plants. 

Flowers  irregular,  ovary  1-celled.  Carpels  2,  anterior  and  posterior,  placentiferous 
margins  dilated,  loosely  introflexed,  revolute.  Fruit  capsular,  loculicidal,  or  bac- 
cate.   Seed  exalbuminous  often  borne  on  a  long  slender  podosperm. 

Flowers  irregular.  Placentae  axile.  Capsule  compressed,  dehiscence  marginal 
loculicidal?    Seed  winged,  exalbuminous.    Shrubby  or  arboreous. 

Flowers  irregular,  carpels  2,  right  and  left  of  the  axis;  margins  introflexed,  meeting 
in  the  axis  and  forming  (in  Sesamum)  a  4-angled  central  placenta;  and  spuri- 
ously 4-celled  ovary,  or  introflexed  and  revolute,  forming,  in  Pedalium,  an  imper- 
fectly 2-4-celled  ovary.  Fruit  capsular,  septicidal  or  bony.  Seed  exalbumin- 
ous. Herbs. 

Flowers  irregular.  Stamens  2-4,  didynamous.  Carpels  2,  inflexed,  often  not  meet- 
ing in  the  axis.  Ovary  1-  or  2-celled  through  the  intervension  of  a  membrane 
uniting  the  margins  of  the  carpels.  Placenta  parietal.  Fruit  capsular,  loculici- 
dal dehiscing  elastically.  Seed  exalbuminous,  usually  attached  to  hard  pro- 
cesses.   Herbs  or  shrubs,  or  rarely  sub-arboreous. 


Orobanchacea?. 


Lentibularieae. 
Gesneraceae, 

sub-order 
Cyrtandraceae. 

Bignoniaceae. 


Pedaliaceae. 


Acanthaceae. 


Group  VI.  Oyary  1 -2-4-celled ;  cells  with  1-2  or  few  ovules  in  each.  Fruit  baccate,  cap- 
sular or  drupaceous,  albumen  generally  sparing  in  quantity. 

Flowers  more  or  less  irregular.  Stamens  2  or  4,  rarely  5  or  more.  Ovary  2-4- 
celled,  ovules  1  or  2  in  each,  ascending  or  pendulous.  Fruit  drupaceous  or 
baccate,  1-seeded  or  composed  of  2  or  4  adherent  nuts.  Seed  erect  or  ascend- 
ing.   Radicle  inferior.  Verbenaceae. 

Flowers  irregular,  2-lipped,  5-lobed.  Style  1,  simple;  stigma  2-cleft;  ovary  deeply 
4-lobed,  4-celled  with  a  single  ovule  in  each.  Fruit  4  (rarely  1)  small  nuts. 
Seed  exalbuminous.  Labiataj. 
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Flowers  regular.  Stamens  equalling  the  lobes  of  the  corolla.  Ovary  composed  of 
2  carpels  anterior  and  posterior,  2-  or  spuriously  4-celled.  Cells  2-  or  1-seeded. 
Fruit  drupaceous  or  composed  of  4  achsenia.    Seed  exalbuminous.  Borragineae. 

Flowers  unsymmetrical.  Stamens  5.  Stigmas  5.  Corolla  10-lobed.  Ovary  1- 
celled  with  4  erect  basal  ovules.  Fruit  baccate.  Seed  solitary,  cotyledons  pli- 
cate in  mucilaginous  albumen.  Erycibese. 

Flowers  regular,  infundibuliform,  plicato-convolute  in  aestivation.  Ovary  1-2-4- 
celled,  cells  with  1-2  or  rarely  4  ovules;  placentae  basalar.  Fruit  capsular  or 
baccate.  Cotyledons  conduplicately  corrugated,  albumen  mucilaginous.  Twin- 
ing herbs  or  shrubs.  Convolvulacese. 


Group  VII.  Ovary  2-celled,  placentas  axile,  carpels  anterior  and  posterior,  fruit  baccate  or 
capsular.    Seed  albuminous.    Herbs,  shrubs  or  trees. 

Flowers  regular.  Styles  two.  Fruit  capsular,  dehiscence  loculicidal.  Seed  albu- 
minous. Hydroleaceae. 

Flowers  regular.  Stamens  generally  isometrical  with  the  lobes  of  the  corolla. 
Estivation  often  plicato-convolute.  Fruit  baccate,  seed  albuminous,  often 
compressed,  lenticular.  Solanaceae. 

Flowers  irregular.    Stamens  2  or  4  didynamous.    Fruit  usually  capsular.  Seed 

albuminous.  Scrofulariaceae. 


A  cursory  review  of  these  groups  will  show  that  although  artificial  in  their  mode  of  con- 
struction, they  yet  bring  together  some  very  natural  assemblages  of  orders. 

As  regards  the  first,  I  almost  doubt  whether  the  orders  composing  it  can  be  more 
naturally  placed,  at  least  in  the  present  state  of  the  science.  Salvador acece  is,  perhaps,  an 
exception,  its  affinities  are  still  very  obscure  and  do  not  appear  to  lie  here,  its  present  loca- 
tion, therefore,  is  purely  on  account  of  its  solitary,  basalar  ovule  in  which  it  coincides  with 
Plumbaginece.  Plantaginece  is  another  difficult  order  to  place,  but  all  Botanists  agree  in 
keeping  it  near  Plumbaginece. 

The  second  group,  though  in  many  respects  unlike  the  first,  agrees  in  having  several,  in- 
definite, (not  2  or  4)  carpelled  ovaries.  The  orders  composing  it  are  associated  by  nearly  all 
Botanists.  It  is  true  Dr.  Arnott,  in  his  temporary  arrangement,  has  placed  Sapotacece  in  his 
Myrsineous  group,  and  Dr.  Lindley  has  divided  them ;  but  by  stationing  Sapotacece  and  Styr- 
acece  at  the  end  of  one  alliance,  and  Ebenacece  and  Ilicinece  at  the  head  of  the  next,  they  stand 
in  his  linear  series,  nearly  as  I  have  placed  them.  The  connexion  between  them  and  the  associ- 
ated orders  of  both  Alliances  I  am  unable  to  trace.  With  the  exception  of  Ilicinece  my  series 
corresponds  with  De  Candolle's. 

The  third,  group  though  small,  does  not  seem  so  natural.  Oleacece  and  Azimacece  are  cer- 
tainly near  relations,  not  so  Jasminece.  Its  true  affinities  must,  I  apprehend,  be  looked  for  in 
the  next,  as  suggested  by  Lindley,  who  places  it  in  his  Echial  alliance  among  the  orders  forming 
my  4th  group.  Its  right  and  left  carpels,  added  to  its  peculiar  placentation,  and  mode  of 
development  of  the  ovules,  indicate  a  relationship  to  Verbenacece. 

The  fourth  group  conveniently  keeps  together  the  4  orders  of  which  it  consists.  Though 
all  complex  in  their  composition,  they  are  so  nearly  allied  and  so  interblended  with  each 
other  that  nearly  all  Botanists  seem  to  think  it  next  to  impossible  to  separate  them  without 
doing  violence  to  nature.  Dr.  Lindley,  however,  has  seen  reason  to  divide  them,  placing 
Gentianece,  Loganiacece  and  Apocynacece  in  his  Gentianal  Alliance  and  Asclepiadece  in  his 
Solonal.  I  do  not  myself  see  the  principles  on  which  the  separation  is  made,  neither  can  I 
trace  the  relationship  between  Asclepiadece  and  Solanacece.  Gentianece  clearly  belongs  to  this 
group,  but  to  some  extent  possesses  the  ovarial  character  of  the  next,  it  therefore  forms  a 
suitable  transition. 

The  fifth  group  is,  with  two  exceptions,  Lentibulariece  and  Orobanchacece,  made  up 
of  a  series  of  orders  which  have  always  been  recognized  as  closely  allied.  Lentibulariece 
which  I  bring  here,  principally,  on  account  of  its  dicarpillary  ovary  and  irregular  flowers,  exal- 
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buminous  seed  and  capsule  dehiscing  laterally,  not  vertically,  is  a  very  anomalous  order,  having, 
apparently,  no  really  near  relations.  As  regards  placentation  it  undoubtedly  associates  with, 
and  was  at  first  referred  to,  ray  first  group  (where  it  is  placed  in  plate  ]42),  but  the  ovary 
has  only  two  carpels  and  the  flowers  are  irregular.  Owing  to  its  "having  the  same  calyx, 
corolla,  stamens  and  bivalve  capsules,"  as  Scrofulariaceae,  many  eminent  Botanists  esteem  it 
more  nearly  allied  to  that  order  than  to  any  other,  and,  in  defterence  to  their  judgment,  I  was 
at  first  disposed  to  place  it  in  my  last  group,  though  I  thought  the  relationship  remote.  I 
now  prefer  placing  it  here  because  I  feel  disposed  to  view  it  as  much  more  nearly  related  to 
Cyrtandraceos  than  to  Scrofulariacece,  and  consider  that  this  is  its  proper  location  in  the 
Vegetable  system.  The  habit,  the  lateral  not  vertical  dehiscence  of  the  capsule,  and  the  exal- 
buminous  seed,  all  combining  to  confirm  this  view  and  show  that  its  affinities  appertain 
much  more  to  Cyrtandraceos  than  Scrofulariaceae.  Orobanckacece,  which  I  have  brought 
here  on  account  of  the  ovarial  structure,  is  one  of  those  complex  families  which  claim  relation- 
ship with  several  others,  but  is,  I  believe,  notwithstanding  its  albuminous  seed  to  the  full  as 
naturally  stationed  here  as  in  either  the  Gentianal  Alliance,  where  Lindley  places  it,  or  in  the 
Solanal  to  which  it  is  usually  referred.  It  seems  in  fact  to  form  the  connecting  link  between 
the  Bignonal  and  Solanal  groups,  fluctuating  between  Cyrtandracece  and  Scrofulariacece,  having 
the  ovarial  structure  of  the  former,  the  albuminous  seed  of  the  latter,  and  the  flowers  of  both. 
Acanthaceae  certainly  belongs  to  this  group. 

The  sixth  group  forms  a  very  natural  assemblage,  Erycibece,  perhaps,  excepted,  the  true 
affinities  of  which  are  still  undetermined.  Lindley  refers  the  genus  Erycibe  to  Ebenaceae,  but 
I  think  erroneously.  I  have  brought  it  here  on  account  of  its  basal  placentation,  besides  which 
it  has  at  different  times  been  referred  to  both  Convolvulacece  and  Borraginece  and  is  finally 
raised  to  the  rank  of  an  order  by  De  Candolle  and  placed  between  them. 

The  orders  of  the  seventh  group  seem  all  nearly  related.  Hydroleacece  forms  the  con- 
necting link  between  them,  having  the  flowers  of  Convolvulacece  and  the  ovary  of  Solanacece. 
Lindley,  however,  refers  it  to  his  Cortusal  Alliance,  which  is  nearly  identical  with  my  first 
group,  but  evidently  under  the  erroneous  impression  that  Hydrophyllacece  and  Hydroleacece 
form  parts  of  one  order  which  they  do  not.  Choisy,  with,  I  think,  more  justice,  indicates  the 
vicinity  of  Solanacece  as  its  probable  station  in  the  Vegetable  system.  Between  Solanacece 
and  Scrofulariacece  it  is  exceedingly  difficult  to  find  distinguishing  marks  ;  Lindley  however 
places  them  in  different  Alliances,  viewing  the  first  as  the  typical  order  of  his  Solanales,  and 
placing  the  second  among  his  Bignoniales,  principally,  I  believe,  on  account  of  the  symmetrical 
flowers  of  the  one  and  the  unsymmetrical  ones  of  the  other. 

Botanists  justly  lay  much  stress  on  characters  taken  from  the  albumen,  especially  when 
very  copious,  as  being  physiological  and  therefore,  more  constant  and  valuable,  than  structural 
ones,  which  are  liable  to  alter  under  the  influence  of  variations  in  the  external  circumstances 
under  which  they  are  produced.  But  this  is  liable  to  exceptions,  especially  in  acquatic  and 
marshy  plants.  It  is  wanting,  for  example,  in  JEgiceracece  and  Lentibulariece,  both  of  which, 
by  ovarial  structure,  associate  with  Primulaceos  and  Myrsineacece,  albuminous  orders.  In  such 
a  case  whether  is  the  physiological  or  structural  character  to  have  the  preference  ?  Lindley,  in 
constructing  the  diagnostic  characters  of  his  alliances,  always  assigns  to  albumen  a  high  value, 
but  is  not  rigid  in  the  application  of  his  own  rules  in  practice,  by  excluding  orders  greatly  at 
variance,  in  that  respect,  with  the  character  of  the  alliance.  As  a  generic  or  ordinal  character, 
the  presence  of  a  notable  quantity  of  albumen  furnishes  a  character  of  the  greatest  value,  but 
assuming  Lindley's  alliances  to  be  near  approximations  to  natural  groups,  and  bearing  in  mind 
the  often  wide  discrepancies  in  regard  to  its  quantity,  presented  by  different  orders  entering 
into  their  composition,  I  feel  disposed  to  look  upon  it  as  a  difficult  subject  to  deal  with  in 
associations  higher  than  orders.  And  even  in  the  case  of  orders  it  requires  to  be  used  with 
care,  as  far  as  possible  in  such  a  manner  as  to  avoid  superseding  those  taken  from  external 
structure,  unless,  by  the  way,  it  is  our  wish  to  render  them  altogether  subordinate,  as  for 
example  in  the  construction  of  classes  or  groups  dependent  on  the  presence  or  absence  of 
that  organization,  when,  if  rigidly  adhered  to,  all  others  must  of  course  give  way  to  them. 

But  to  an  albuminous  class,  it  may  and  will  be  objected,  that  it  can  only  be  completed 


COKOLLIFLOREJi 


I.  LEtfTIBULARITJfc  IT.  MYK  SDNE  AC E/E .   IE.  SAPOTACE.E  . 
/F.  OLACIXEE.      AS CLEPI ADE/E, .   K  CYRTANmACE/B 
W.  S  CR.OEU  LiAEXA-CHfj .  W .  BGKRA .01  NT.E . 


ILLUSTRATIONS  OF  INDIAN  BOTANY- 


131 


by  assigning  too  high  a  value  to  this  important  physiological  character  and  rendering  it  most 
artificial  in  practice.  Numerous  genera  and  even  whole  sections,  of  what  are  now  considered 
very  natural  families,  are  deficient  in  albumen,  while  in  the  remainder  it  is  copious.  Oleacece 
furnishes  an  example  in  point.  In  the  section  Oleinece  albumen  abounds,  but  is  wanting  in 
Chionanthece ;  these  two  nearly  allied  sections,  as  regards  external  structure,  of  this  natural 
order  would  therefore  be  widely  separated  in  a  capological  system,  while  the  others,  less 
closely  allied  by  external  characters,  would  be  kept  together.  This  example  shows  both  the 
difficulty  and  importance  of  assigning  a  just  value  to  characters,  whether  physiological  or 
structural,  and  that  overvaluing  either  inevitably  leads  to  disruption  of  affinities. 

The  position  of  the  carpels,  in  dicarpillary  ovaries,  in  relation  to  the  axis,  is  another  char- 
acter the  true  value  of  which  has  yet  to  be  ascertained.  I  have  occasionally  used  it  in  the 
above  synopsis,  but  always  with  hesitation,  from  finding  it  vary  in  different  genera  referable  to 
the  same  order,  and  from  often  finding  it  a  difficult  character  to  make  out,  and  therefore  one 
requiring  to  be  used  with  much  caution. 

In  the  following  plate,  No.  142,  I  have  given  figures  explanatory  of  the  characters  of 
my  seven  groups  of  Corolliflorse.  The  drawings  being  taken  from  plants  not  intended  for 
representation  in  the  subsequent  portions  of  the  work,  I  am  thus  enabled  to  introduce  a 
greater  number  of  subjects  in  illustration  of  this  division  than  I  should  otherwise  have  been 
able  to  do. 

EXPLANATION  OF  PLATE  142. 


I.  LENTIBULARIE.E. 

( Pinguicula  Vulgaris.) 

1.  Flower-bud  magnified. 

2.  Flower  and  spur  seen  from  behind. 

3.  Expanded  flower  showing  the  stamens  and  pistil. 

4.  Pistil  detached. 

5.  Ovary  cut  vertically. 

6.  Stigma,  side  view. 

7.  Mature  capsule,  natural  size. 

8.  Same,  anterior  valve  magnified. 

9.  Seed  magnified. 

10.  Same  cut  longitudinally. 

11.  Diagram  (from  Nees'  gen.  plant.) 

II.  Mtrsineacee. 
( McEsa  indica.) 

1.  Detached  corolla  split  open,  stamens  opposite  the 
lobes. 

2.  Ovary  and  calyx,  the  calyx  split  open  and  forci- 
bly separated  from  the  base  of  the  ovary. 

3.  Ovary  cut  vertically. 

4.   transversely. 

5.  Placenta  and  ovules  detached. 

6.  Full-grown  fruit. 

7.  A  mature  seed. 

8.  The  same  cut  from  above,  showing  the  trans- 
verse embryo. 

9.  Cut  across,  embryo  in  situ. 
10.  Embryo  detached. 

III.  Sapotace-se. 

( Sapota  Elingoides.) 

1.  Corolla  split  open,  showing  the  alternate  fertile 
and  sterile  stamens. 

2.  Calyx  and  ovary. 

3.  Ovary  cut  vertically. 

4.   cut  transversely. 

5.  Mature  fruit  cut  transversely,  all  the  ovules  but 
one  aborted. 

6.  Mature  seed. 

7.   cut  transversely,  albuminous. 


IV.  Oleace.e. 

(  Olea  linocieroides.) 

1.  Expanded  flower. 

2.  Calyx  and  ovary. 

3.  Ovary  cut  vertically,  ovules  pendulous  from  the 
apex. 

4.   cut  transversely. 

5.  Full-grown  fruit. 

6.   cut  transversely. 

7.  Detached  seed. 

8.   cut  longitudinally,  albuminous. 

9.  Embryo  detached. 

V.  ASCLEPIADE.E. 

(  Gymnema  Decaisneanum.) 

1.  Detached  flower. 

2.  Gynostigium  removed  from  the  flower. 

3.  Ovary  and  stigma  with  the  pollen  masses  at- 
tached. 

4.  Detached  pollen. 

5.  One  limb  of  the  ovary  cut  transversely. 

6.  Cut  longitudinally. 

7.  A  seed  and  coma. 

8.  Cut  longitudinally,  showing  embryo  in  situ. 

9.  Cut  transversely. 
10.  Detached  embryo. 

VI.  Cyrtandracejs. 

( Didymocarpus  ovalifolia.) 

1.  Corolla  laid  open  to  show  the  insertions  of  the 
stamens. 

2.  Calyx  and  ovary. 

3.  Ovary  cut  transversely,  showing  the  free  revolute 
placentiferous  margins. 

4.  Cut  longitudinally. 

VII.  Scrofulariacejs. 

( Limnophila  hypericifolia.) 

1.  Calyx,  ovary,  and  bract. 

2.  Ovary  cut  transversely,  placentas  axile. 

3.  Ovary  cut  vertically. 

R 
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4.  Capsule  in  the  state  of  dehiscence. 

5.  Capsule  cut  transversely. 

VIII.  BORRAGINE-E. 

( Heliotropium  linifolium.) 
1.  A  flower  full  blown. 

XCIV. — LENTIBULARIE^E. 

The  two  genera,  of  which  this  order  was  originally  composed,  were  placed,  by  Jussieu, 
among  a  number  of  others  as  allied  to  his  order  Lysimachece,  the  present  Primulacece.  In 
1806,  Hoffoiansegg  and  Link  separated  them  to  form  the  type  of  the  present  order,  under 
the  name  of  UtricularinjE.  In  1808,  Richard,  probably  without  being  aware  that  he  was 
anticipated,  adopted  a  similar  view  of  their  affinities,  and  published  them  as  a  new  order, 
under  the  name  of  Lent ibular ice.  His  less  appropriate  name  was  adopted  by  Brown  in 
1810,  though  aware  of  the  existence  of  the  other  and  older  one,  which  he  quotes.  Since 
that  time  the  older  name  has  been  generally  set  aside  until  recently  revived  by  Endlicher 
and  Miesner  who  in  this  instance  stand  nearly  alone  in  respecting  the  rights  of  priority,* 
which  seems  the  more  remarkable  as  the  genus  Lentibularia  has  been  long  since  reduced 
to  a  synonym  of  Utricularia. 

The  family  consists  of  numerous  small  species  of  aquatic  and  marshy  herbaceous  plants : 
the  former  float  on  the  surface  by  means  of  numerous  small  bladders  attached  to  their 
leaves.  As  regards  the  distinction  of  species  this  is  a  very  difficult  order,  especially  the 
genus  Utricularia,  the  only  one  found  in  Southern  India,  the  species  of  which  are  numer- 
ous, and  afford  few  marks  of  distinction  even  in  the  recent  state,  and  when  dried  some  of 
the  best,  those  derived  from  the  flower,  are  often  either  lost  or  so  much  impaired  by  the 
process  as  to  become  of  little  value.  The  flowers  are  usually  small,  those  of  U.  reticulata 
being  among  the  largest  of  the  Indian  ones.  In  colour  they  vary,  yellow  and  various  shades 
of  blue  predominating,  but  red  and  white  are  also  occasionally  met  with.  The  seed  are 
very  minute,  but  considerably  diversified  as  regards  form  and  surface,  and  promise,  when 
more  attention  has  been  given  to  them,  to  furnish  useful  specific  characters.  In  some  they 
are  lenticular  reticulate  on  the  surface,  in  others  lenticular  smooth,  and  bound  all  round 
with  a  membranous  wing ;  in  others  ovoid,  scrobiculate,  foveolate,  glochidiate,  &c.  Hitherto 
they  have  not  been  interrogated  for  specific  characters,  but  promise  in  the  herbarium  to 
furnish  the  best  and  most  easily  accessible  ones.  Those  taken  from  the  scales  and  relative 
sizes  of  parts  seem  liable  to  variation  and  cannot  always  be  depended  upon,  where  dried 
specimens  are  under  examination. 

Character  of  the  OunER.  Calyx  2-parted  or  more  or  less  bilabiate,  the  inferior 
one  often  larger,  in  Utricularia,  often  emarginate  or  bidentate.  Corolla  personate  or  bi- 
labiate, rarely  regular ;  the  upper  lip  2-lobed  or  entire,  the  under  larger,  spurred  at  the 
base,  3-lobed  or  entire.  Stamens  two,  inserted  on  the  base  of  the  corolla,  between  the  spur 
and  ovary :  filaments  somewhat  flattened,  often  bent,  approximated  at  the  base  and  apex : 
anthers  terminal,  ellipsoid,  one-celled,  often  contracted  in  the  middle,  as  if  2-celled,  dehiscing 
above.  Pollen  (dry)  broadly  elliptical.  Ovary  free,  ovoid,  1-celled :  placenta  central,  free, 
ovoid  or  globose,  shortly  stipitate  at  the  base.  Ovules  numerous,  anatropous  or  peltate.  Stigma 
2-  or  1-lipped  (the  upper  one  being  obsolete)  the  lower  one  larger,  often  dilated  and  re  volute 
over  the  anthers.  Capsule  globose  or  ovoid,  bursting  laterally  or  irregularly.  Seed  numer- 
ous, minute,  testa  often  rugous,  albumen  wanting.  Embryo  orthotropous,  sub-cylindrical, 
sometimes  undivided,  sometimes  with  two  short  cotyledons.  Herbaceous  aquatic  or  marshy 
plants,  with  entire  or  compound  radical  leaves ;  in  the  latter  case  usually  floating,  the  leaves 
resembling  roots  and  bearing  numerous  small  bladders,  scapes  slender,  erect  or  twining,  naked 
or  furnished  with  scales;  flowers  either  solitary  or  several,  forming  a  raceme  towards  the  apex. 

*  I  was  not  aware  of  this  fact  when  sending  the  accompanying  plate  to  the  Lithographer,  otherwise  I  should  have 
adopted  the  older  name. 


2.  Calyx  and  ovary. 

3.  Ovary  cut  vertically. 

4.   transversely. 

5.  Mature  fruit. 

G.  Nut  cut  transversely. 

7.   vertically. 

8.  Embryo  detached. 
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Affinities.  These  seem  to  be  obscure,  but  according  to  the  general  sense  of  Botanists 
of  the  present  clay,  the  order  is  badly  placed  here,  nearly  all  recent  writers  coinciding  in 
viewing  it  as  more  correctly  referable  to  the  Scrofularinous  or  irregular  flowered  group  of 
orders,  than  to  the  Primulaceous,  with  which  its  principal  point  of  association  is  the  one- 
celled  ovary  and  central  placenta.  As  regards  the  flower,  it  is  certainly  personate;  but 
as  regards  the  ovary,  primulaceous,  the  anatropal  position  of  the  ovules  on  the  placenta  also 
accords  better  with  the  latter  than  the  former.  Brown,  in  his  Prodromus,  places  it  between 
the  two,  which  seems  to  be  its  proper  place,  as  partly  agreeing  with  both  in  its  structural 
peculiarities  while  it  differs  from  both  in  its  exalbuminous  seed.  But  the  value  of  this 
last  character  seems  still  undetermined,  much  more  importance  being  assigned  in  some  cases 
than  in  others,  owing  apparently  to  its  use  in  the  vegetable  economy,  not  being  as  yet 
correctly  understood.  Lindley,  for  example,  remarks  under  jEgiceracece,  "It  does  not, 
however,  appear  to  me  advisable  to  distinguish  the  genus  from  Ardisiods,  for  it  may  be 
conjectured  that  the  absence  of  albumen,  which  is  one  of  the  most  important  marks  of 
distinction,  is  owing  to  the  peculiar  circumstances  under  which  iEgiceras  germinates;  its 
embryo  is  always  devolved  in  an  atmosphere  charged  with  moisture,  and  hardly  requires 
that  any  special  preparation  should  be  made  for  sustaining  it  in  its  infant  state."  If  this 
conjecture  is  correct  the  same  reasoning  is,  I  presume,  applicable  to  seed  germinating  in 
water,  and  thence,  as  a  consequence,  that  the  seed  of  aquatics  and  marsh  plants  should 
not  require  albumen  which,  however,  is  not  found  to  be  the  case.  Its  absence  in  this 
family  and  presence  in  Scrofulariacece,  many  of  the  species  of  which  are  marsh  plants, 
may  therefore  be  looked  upon  as  of  higher  import  than  the  preceding  extracts  would,  a 
priori,  lead  us  to  suppose.  Under  this  view  of  the  case  it  seems,  considering  the  high 
value  justly  assigned  to  physiological  characters,  that  this  order,  which  fluctuates  between 
the  two  groups,  is  about  equally  remote  from  both  as  wanting  their  most  important  char- 
acter, albumen,  while  it  has  the  flowers  of  the  one  and  the  ovary  and  placenta  of  the  other. 

But  may  it  not  be  more  nearly  related  to  an  intermediate  group  than  to  either  of 
these.  In  Cyrtandracece  the  flowers  are  irregular,  the  anthers  are  terminal  and  dehis  above, 
the  stigma  is  dilated  and  persistent,  the  capsule  bursts  laterally,  not  vertically  through 
the  stigma,  the  placenta  in  Epithema  is  basal,  and  lastly  the  seed  are  exalbuminous.  In 
all  of  these  respects  there  is  much  similarity  between  the  two  orders,  enough  I  think  to 
establish  a  much  nearer  relationship  between  them  than  between  Lentibulariece  and  Scrofu- 
lariacece, though  still  sufficiently  remote.  Upon  the  whole  I  am  disposed  to  view  this  last 
as  by  far  the  closer  of  the  two,  the  flowers  being  irregular  and  the  seed  exalbuminous  in 
both  and,  in  at  least  one  instance,  the  placenta  of  Cyrtandracece  is  basal,  not  parietal, 
while  in  nearly  all  the  ovary  is  one-celled. 

Geographical  Distribution.  The  species  of  this  family  are  dispersed  over  the  whole 
earth,  but  most  abound  in  the  tropical  regions  of  the  Old  World  and  New  Holland,  in- 
habiting still  or  gently  flowing  waters  and  marshy  grounds.  The  Pinguicolas  are  all  na- 
tives of  the  Northern  Temperate  Zones,  the  Utricularias  extend  far  into  the  Southern. 

Properties  and  Uses.  On  this  head  nothing  is  known  regarding  those  natives  of 
India,  and  but  little  of  any  note  of  the  others. 

Remarks  on  Genera  and  Species.  This  order  includes  4  genera  and  175  published 
species,  a  large  proportion  of  which  are  from  South  America.  Of  the  above  number  24 
only,  all  species  of  Utricularia,  belong  to  the  Indian  Flora,  a  number  far  short  of  what  I 
feel  certain  will  be  found  when  their  distinguishing  characters  are  better  known.  Until 
recently  the  species  of  that  genus  have  been  most  inadequately  described,  hence  I  find  it 
most  difficult  to  determine,  among  those  in  my  collection,  what  are  from  those  that  are  not 
named.  This  imperfection  seems  to  have  arisen  not  so  much  from  any  want  of  distinctive 
marks  as  from  imperfect  observation.  The  plants  are,  it  must  be  admitted,  most  simple, 
and  many  so  exceeding  like  each  other  that  one  is  apt  to  associate  several  as  a  single 
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species,  which  more  careful  examination  would  readily  show  were  quite  distinct.  The  points 
from  which  characters  are  taken,  are  the  roots  and  leaves;  form  and  mode  of  attachment, 
by  the  middle  or  base,  of  the  scales  on  the  scape  and  the  bracts  at  the  origin  of  the 
pedicels;  the  length  of  the  pedicels  in  comparison  with  the  bracts  and  flowers;  the  form 
and  size  of  the  calyx  lobes,  whether  acute,  blunt,  or  orbicular;  the  form  and  colour  of 
the  corolla,  the  relative  size  of  the  lips  to  each  other  and  to  the  length  of  the  spur ;  the 
spur,  whether  long  or  short,  pointed  or  obtuse;  the  capsule,  whether  ascending  or  droop- 
ing, longer  or  shorter  than  the  calyx,  compressed  or  globose ;  and  lastly  the  form  of  the 
seed,  whether  globose,  oblong,  or  compressed,  elliptical,  or  ovate  and  pointed  at  one  end, 
smooth,  or  reticulated,  spirally  furrowed  or  glochidiate. 

From  this  enumeration  of  the  points  whence  distinctive  characters  may  be  drawn  it 
is  obvious  they  furnish  an  ample  store  to  ensure  their  ready  discrimination  in  all  cases 
where  carefully  examined.  And  having  subjected  most  of  those  in  my  collection  to  such 
an  examination  I  find,  though  far  from  perfect,  that  it  contains  as  many  species  as  De 
Candolle  enumerates  for  all  India.  I  consider  my  collection  imperfect,  because  I  have  only 
recently  learned  how  to  examine  a  Utricularia,  and  feel  certain  that  I  have  passed  un- 
heeded many  species  on  the  supposition  that  I  had  already  specimens  in  my  Herbarium. 
In  collecting  specimens  care  ought  to  be. bestowed  on  getting  them  as  perfect  as  possible, 
especially  as  regards  the  flower  and  fruit.  This  last  should  never  be  neglected,  as  the 
seed,  though  minute,  furnish,  under  the  microscope,  excellent  specific  characters,  of  which 
I  shall  supply  several  striking  examples  in  an  early  part  of  my  Icones,  to  which  I  feel 
constrained  to  refer,  having  already  devoted  so  much  space  here  to  the  consideration  of 
this  unassuming  but  certainly  curious  and  ill-understood  family.  In  the  following  Con- 
spectus, I  give  synoptial  characters  of  all  the  Indian  species  known  to  me. 


CONSPECTUS  OF  INDIAN  UTRICULARIJE. 


Floating.   (Calyx,  lobes  herbaceous,  not  covering  the  capsule.) 

Calyx  equalling  the  capsule,  at  length  diverging.    Seed  peltate,  wingless. 
Scapes  with  a  whorl  of  floats  below  the  flower.  ------ 

Scapes  without  floats.  --------- 

Calyx  shorter  than  the  capsule  appressed,  seed  flat,  bound  with  a  wing. 
Scapes  3-5  or  more  flowered,  seed-wing  dentate.    (The  flowers  of  this  species  appear 

blue,  all  the  others  of  this  group  have  them  yellow.)   Mergui.  - 
Scapes  two-flowered,  seed-wing  entire.  ------ 

Terrestrial.   (Calyx  lobes  enlarging  becoming,  in  fruit,  sub-scariose,  converging  and  cover- 
ing the  capsule.) 

Calyx  lobes  ovate,  sub-acute ;  scales  and  bracts  attached  by  the  base. 
Seed  finely  reticulate,  ovate,  oblong. 

Flowers  some  shade  of  blue  (not  yellow). 
Calyx  acute,  seed  elliptical,  obtuse  at  both  ends. 

Spur  shorter  than  the  lower  lip,  descending.  ------ 

Spur  equalling  or  exceeding  the  lip,  arcuate,  horizontal.  - 
Calyx  blunt,  sub-orbicular  in  fruit,  seed  ovate,  pointed  at  one  end.    -         -  - 
Flowers  yellow  (seed  oblong,  elliptical).      -        -  - 
Seed  finely  reticulated,  globose. 

Spur  as  long  or  longer  than  the  lower  lip. 
Caespitose,  leaves  sub-spathulate,  scapes  lax.  _>...-.- 
Distinct,  sub-aphyllous,  scape  sub-voluble.  - 
Spur  shorter  than  the  lip,  scape  straight,  erect  ------ 

Seed  scrobiculate,  flowers  blue. 
Scales  on  the  scape  few,  appressed. 
Pedicels  longer  than  the  flower. 
Spur  about  the  length  of  the  lip. 

Upper  lip  of  the  corolla  sub-orbicular.    Seed  simply  scrobiculate,  (flowers  as 

large  and  like  those  of  U.  reticulata).  - 
Upper  lip  linear,  truncated,  seed  foveolate  (flowers  much  smaller  than  those  of 
the  above  plate :  apparently  aquatic,  growing  in  shallow  water). 


U.  stellaris. 
U.  fasciculata. 


U.  punctata. 
U.  diantha. 


U.  reticulata. 
U.  arcuata. 
U.  humilis. 
U.  Wallichii. 


U.  conferta. 
U.  uliginoides. 
U.  uliginosa. 


U.  Smithiana, 
U.  Griffithii. 


XEXT1BULAR  IE.E .  y^J 


UTRICULARIA  EETICULATA  (SMITH) 
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Spur  much  shorter  than  the  lip,  pedicels  long.    -----        U.  pedicellata. 
Pedicels  shorter  than  the  flower. 
Flowers  subsessile  or  very  short  pedicelled;  upper  lip  of  the  corolla  ernarginate.       U.  brachypoda. 
Flower  distinctly  pedicelled,  upper  lip  of  the  corolla  entire.    -  -         -        U.  affinis. 

Scales  of  the  scape  numerous,  sub-cernuous  (not  appressed).      -         -         -         -    U.  squammosa. 
Seed  papillosely  hispid,  flowers  yellow  (scales  on  the  scape  sub-foliaceous).    -         -        U.  macrolepis. 
Calyx  lobes  obovate  or  sub-orbicular,  bracts  and  scales  attached  by  the  middle  or  above  the 
base. 

Seed  glochidiate,  scales  attached  a  little  below  the  middle,  lower  lobe  obtuse  :  (seed 
ovate  oblong,  acute  at  one  end:  lobes  of  the  calyx  very  unequal:  spur  conical: 
upper  lip  ernarginate,  under  sub-orbicular,  spreading,  5-toothed :  leaves  orbiculato- 
spathulate,  scape  flexuose).  -         -         -         -         -         -         -    U.  glochidiata. 

Seed  reticulated  not  glochidiate,  scales  attached  by  the  middle,  acute  at  both  ends. 
Flowers  sub-sessile. 

Spur  longer  than  the  lower  lip. 
Flowers  somewhat  remote,  sub-racemose.    -         -         -         -         -         -    U.  nivea. 

Flowers  congested,  spicate  on  the  apex  of  the  scape  (the  flowers  of  both  these  are 
nigrescent  in  drying,  but  do  not  appear  to  differ  in  colour,  hence  I  suspect  an 
error  in  the  name  carulea).      -----  -         -    U.  camilea.* 

Spur  shorter  or  about  the  length  of  the  lip  (lip  large  revolute  on  the  margin,  covering 

and  nearly  concealing  the  spur).      -         -         -         -         -         -         -U.  racemosa. 

Flowers  longish,  pedicelled,  seed  scrobiculate.       -----         U.  bifida. 


*  U.  cserulea  and  filicaulis  appear  to  be  varieties  only  of  the  same  species.  The  former  young  with  the  first  flowers 
only  open,  the  latter  old  with  the  short  spike  elongated  into  a  fructiferous  raceme.  My  specimens  show,  I  think,  the 
transition. 


EXPLANATION  OF  PLATE  143. 


Utricularia  reticulata  (Smith),  nat.  size. 

1.  A  detached  plant,  natural  size. 

2.  Portion  of  a  raceme,  natural  size. 

3.  Lower  lip  of  the  corolla. 

4.  Upper  lip. 

5.  Stamens,  front  view. 

6.  A  detached  stamen,  back  view. 


7.  Calyx  and  ovary  with  the  stamens  left  to  show  the 
relative  size  of  parts. 

8.  Ovary  detached. 

9.  10.  Vertical  and  transverse  sections  of  an  imma- 
ture fruit. 

Through  an  unhappy  oversight,  a  figure  of  the  seed 
was  omitted.  They  are  nearly  ovate,  smooth,  marked 
with  slender,  scarcely  raised  reticulations. 


XCV. — PRIMULACEiE. 

This  order  was  first  published  in  1789  under  the  name  of  Lysimachice,  by  Jussieu,  again 
by  Ventenant  in  1799  under  its  present  name,  which  Brown  in  1810  adopted  in  preference  to 
the  older  and,  as  it  appears  to  me,  equally  correct  name,  and  has  been  followed  by  all  subsequent 
writers.  In  its  habits  it  is  very  decidedly  extratropical,  hence  is  nearly  unknown  in  the  tropical 
parts  of  India,  four  species  only  being  as  yet  known  to  me,  appertaining  to  the  continental  flora, 
and  one  or  two  more  from  the  mountains  of  Ceylon.  To  this  family  the  Primrose,  Oxslip. 
Cowslip,  Lousestrife,  and  Pimpernel  belong.  The  two  last  furnish  Peninsular  species,  but  on 
the  Himalays  several  species,  of  Primula  are  found.  In  Europe  the  Primulas  flower  in  early 
spring,  or  inhabit  cold  mountain  tops  and  then  flower  in  summer,  while  the  Lysimachias  and 
Anagalles,  flower  in  summer  or  autumn.  This  difference  in  habit  seems  to  account  for,  our 
finding  the  latter  only  within  the  tropis,  while  the  spring  ones,  loving  a  colder  climate,  do  not 
extend  beyond  the  northern  mountains. 

Character  of  the  Order.  Calyx  5,  seldom  4-cleft,  inferior  or  half  superior,  regular, 
persistent.  Corolla  monopetalous,  hypogynous,  regular,  the  limb  5,  seldom  4-cleft.  Stamens 
inserted  on  the  corolla,  equal  in  number  to  its  segments  and  opposite  to  them.  Ovary  I -celled  ; 
style  1  ;  stigma  capitate;  ovules  usually  amphitropal  rarely  anatropal.  Capsule  opening  with 
valves  ;  placenta  central  distinct.  Seeds  numerous  peltate ;  embryo  included  within  a  fleshy 
albumen,  the  radical  indeterminate  or  across  the  hilum. 

Annual  or  perenneal  herbaceous  plants  sometimes  almost  shrubby.    Leaves  usually  radical 
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when  cauline  whorled,  opposite,  or  alternate.  Stipules  none.  Flowers  either  on  radical  scapes 
umbelled,  or  variously  arranged  in  the  axils  of  the  leaves,  or  forming  terminal  racemes  or  spikes. 

Affinities.  These  are  certainly  with  Mysineacece,  in  which  the  stamens,  as  here,  are 
opposite  the  lobes  of  corolla,  and  the  placenta  free.  Indeed  so  nearly  are  they  related,  that 
some  eminent  Botanists  propose  uniting  them  as  parts  of  one  order,  distinguished  rather  by 
I  habit  than  characters,  the  one,  Primalacece,  being  herbaceous  while  Mysineacece  are  shrubbv 
and  arboreous.  Were  habit  to  be  altogether  rejected  as  an  element  in  the  construction  of 
orders,  this  would  be  right,  but,  following  the  present  fashion  in  Botany,  I  am  inclined,  with 
Lindley,  to  view  this  as  being  as  distinct  an  order  as  many  now  generally  admitted  without 
question.  It  is  quite  true  that  in  other  orders  we  find  similar  anomalies  in  respect  to  habit  which 
are  overlooked  in  them,  but,  as  these  are  for  the  most  part  confined  to  single  genera,  they  do 
not  carry  the  same  weight.  Here  we  have  two  large  groups  of  plants  the  one  generally  her- 
baceous and  peculiarly  extratropical  in  its  habits,  the  other  arboreous  and  woody  and  to  an 
equal  degree  tropical  in  its.  De  Candolle  mentions  Lentibulariece,  as  another  nearly  related 
order.  If  the  views  I  have  ventured  to  propose  under  that  order,  as  to  its  affinities,  be  correct 
the  relationship  must  be  viewed  as  remote,  and  I  believe  it  is  remote,  though  it  must  be 
admitted  they  agree  to  a  considerable  extent  in  habit  and,  therefore,  that  Gesneracece  may, 
like  LentAbularieos,  be  looked  upon  as  an  analagous,  though  hardly  an  allied  order.  Lindley 
adds  "the  collateral  affinities  are  much  more  with  Solanacece,  and  Diapensiece  to  both  of 
which  they  are  similar  in  habit1'  than  with  Portulacece,  as  suggested  by  Duby.  Accord- 
ing to  my  views  of  natural  affinities,  which  may  however  be  very  imperfect,  I  can  see  but  little 
of  even  analogy  between  Primalaceag  and  any  of  the  three  orders  named. 

Geographical  Distribution.  As  remarked  already  this  is  a  peculiarly  extra-tropical 
order,  so  much  so  indeed,  that  some  species  of  Primula  exist  almost  on  the  limits  of  perpet- 
ual congelation,  and  all  the  family  seek  a  low  temperature.  But  while  this  is  the  case,  we 
yet  find  that  it  exists  in  different  degrees ;  one  half  of  the  family  seeking  lower  thermometrical 
ranges  than  the  other.  The  genera  Primula,  Androsase,  and  Trientalis  are  all  early  flowers 
in  Europe.  While  Lysimachia,  Anagallis  and  Mycropyxis,  flower  late  in  summer.  The 
latter  are  found  in  the  more  temperate  regions  of  the  tropics,  not  the  former.  Of  the  whole 
order,  about  215  species  are  named,  two  only  are  referred  to  our  Peninsular  flora,  but  two 
others  are  known  to  me,  the  one  here  figured  and  a  species  of  Micropyocis.  Europe  and  North- 
ern Asia,  are  their  principal  centres,  but  Africa,  America  and  New  Holland,  participate. 

Properties  and  Uses.  On  this  subject  little  seems  known,  or  rather  I  should  say  they 
are  nearly  destitute  of  active  properties. 

As  objects  of  ornamental  culture,  the  Primulas  can  scarcely  be  excelled  in  their  chaste, 
unassuming  forms  and  colours,  and  being  all  early  flowering  plants,  their  beauties  are  enhanced 
by  having  at  that  season  so  few  competitors,  but  they  are  ill  adapted  on  that  very  account  for 
culture,  on  even  the  highest  and  coldest  peaks  of  our  southern  mountains,  Lysimachia  Lesche- 
naultii,  the  L.  Clemensoneana  of  Wall.  List,  a  native  of  the  Neilgherries  and  Pulney  moun- 
tains, is  however  a  rather  handsome  species,  and  being  a  free  grower  in  the  garden,  though 
quite  a  marsh  plant  in  its  native  localities,  is  extensively  introduced  into  gardens  on  the 
Neilgherries.  The  one  here  represented  has,  as  seen  in  its  native  pastures,  but  little  beauty  to 
recommend  it,  however  well  it  may  look  on  paper,  still  it  seems  probable,  that  if  introduced 
into  the  parterre  and  well  cultivated  it  might  also  become  a  favourite. 

Remarks  on  Genera  and  Species.  A  flora  possessing  only  three  or  four  species  furnishes 
little  scope  for  reflection  under  this  head.  M.  Duby,  in  De  Candolle's  Prodromus,  names  8 
Indian  species  of  Lysimachia,  only  one  of  which  appertains  to  the  Peninsula,  the  one  here  figured 
is  a  second;  the  others  are  all  from  the  Northern  provinces.  Ceylon  has  one  or  two  distinct  from 
the  Peninsular  species,  apparently  unknown  to  Duby,  as  I  do  not  find  he  refers  to  them.  The 
other  genera  found  so  far  south  are  Anagallis  and  Mycropyscis,  of  the  former  there  is  one  found 
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not  unfrequent  on  the  Neilgherries  and  Pulney  mountains,  but  probably  introduced  with  seed 
corn  and  has  become  naturalized.  Micropyxis  seems  rare,  I  have  only  once  found  it.  Duby 
does  not  seem  to  be  aware  that  the  plant  he  has  described  under  the  nane  of  L.  Leschenaultii 
is  Walliclfs  Clementsoniana,  a  name  quoted  by  him  among  his  non  satis  notes  species, 
that  and  the  accompanying-  one  being  the  only  ones  known  on  these  hills. 


Lysimachia  deltoidea  (R.  W.),  procumbent,  extremities 
of  the  branches  ascending  densely  pubescent,  hairs 
jointed:  leaves  subsessile,  opposite  or  whorled,  ovate, 
obtuse,  sparingly  sprinkled  on  both  sides  with  jointed 
pubescence :  peduncles  axillary,  solitary,  about  the  length 
of  or  exceeding  the  leaves  ;  fructiferous  ones  refiexed : 


calyx  lobes  lanceolate,  pilose,  perforated  with  numerous 
translucent  orange  coloured  glands  :  corolla  rotate  some- 
times glanduliferous :  filaments  short,  monodelphous  at 
the  base,  anthers  sub-triangular :  seed  hispid.  Neilgher- 
ries, Pulney  mountains,  Ceylon.  This  species  is  nearly 
allied  to  L.  nemorum  but  is  certainly  distinct. 


EXPLANATION  OF  PLATE  144. 


1.  Lylsimachea  deltoidea,  flowering  branch,  natural  size. 

2.  Detached  corolla  and  stamens. 

3.  Anthers. 

4.  Calyx  and  ovary. 

5.  Ovary  cut  vertically. 

6.   cut  transversely. 

7.  Capsule  full  grown. 


8.  Capsule  detached. 

9.   cut  vertically. 

10.   transversely. 

11.  Placenta  and  seed  detached. 

12.  13.  Seed  upper  and  under  surface. 

14.   cut  transversely  showing  the  embryo  in  situ. 

15.  Upper  and  under  surface  of  leaves. 


XCVI. — MYRSINEACE^E. 

This  order  was,  almost  unknown  to  Jussieu,  the  few  genera  he  knew,  appertaining  to  it, 
being  referred  to  allied  orders,  Myrsine  itself  to  Sapotacece.  To  Mr.  Brown  we  are  indebted 
for  its  first  separation  and  limitation.  Ventenant  had  previously  indicated  it  as  distinct  from 
Sapotacece,  but  seems  to  have  been  imperfectly  acquainted  with  its  peculiarities.  Since  estab- 
lished and  defined  by  Mr.  Brown  it  has  been  retained  by  all  Botanists.  The  latest  writer  on 
the  subject,  Alph.  De  Candolle,  has  thrown  much  light  on  its  genera  and  species  which,  under 
his  hands,  have  become  very  numerous  ;  now  amounting,  according  to  Lindley's  enumeration 
to  30  genera  and  320  species,  but  he  includes  Theophrastece  which  D.  C.  separates  as  a  distinct 
order.  As  an  order  its  prominent  characteristics  are  its  bearing  the  stamens  opposite  the  lobes 
of  the  corolla  having  a  1-celled  ovary  and  a  central  free  placenta  covered  with  ovules  immersed 
in  alveolae  or  sockets.  They  are  nearly  all  shrubs  or  trees,  and  for  the  most  part  tropical,  a 
few  however  extending  nearly  20  degrees  on  either  side  of  that  zone.  By  these  marks  they 
are  best  distinguished  from  Primulaceae  which  are  nearly  all  herbaceous  and  extra-tropical. 

Character  of  the  Order.  Flowers  bisexual  or  sometimes  unisexual.  Calyx  4-5-cleft 
persistent.  Corolla  usually  deeply  4-5-cleft,  rarely  4  petaled,  equal.  Stamens  4-5  opposite  the 
lobes  of  the  corolla,  into  the  base  of  which  they  are  inserted ;  filaments  distinct  rarely  con- 
nate sometimes  wanting ;  anthers  attached  by  their  emarginate  base,  two-celled,  dehiscing 
longitudinally.  Ovary  free,  or  partially  adherent  with  a  single  cell  and  a  free  central  placenta, 
in  which  is  immersed  the  campulitropal  ovules;  style  1  short;  stigma  lobed  or  undivided. 
Fruit  drupaceous  or  baccate,  usually  one-seeded  sometimes  with  two  or  more.  Seeds  angular 
or  sub-globose  with  a  hollow  hilum  and  simple  integument.  Albumen  copious  horny,  of  the 
same  shape  as  the  seed ;  embryo  taper,  usually  curved,  lying  across  the  hilum  when  the  seed 
is  solitary  or  inferior,  and  touching  the  hilum  when  the  seeds  are  numerous  and  lateral  ; 
cotyledons  short.  Trees  or  shrubs.  Leaves  alternate  undivided,  serrated  or  entire,  coriace- 
ous, smooth;  stipules  none:  sometimes  under  shrubs  with  opposite  or  ternate  leaves.  Inflor- 
escence in  umbels,  corymbs,  or  panicles,  axillary  or  terminal.  Flowers  small,  white  or  red, 
rarely  yellowish.    (Lindley  slightly  altered.) 

Affinities.  Under  this  head  little  can  be  added  to  what  has  been  already  said  under 
Primulacece.    The  socketed  placenta  of  Myrsineacece  is  noticed,  but  it  would  appear  from 
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cases  adduced  among  Primulaceae,  where  a  somewhat  similar  structure  occurs,  that  no  great 
weight  can  be  attached  to  that  circumstance.  Habit  and  geographical  distribution  must,  I 
apprehend,  be  looked  upon,  in  this  case,  as  the  really  essential  distinguishing  feature.  The 
section,  or  according  to  Alph.  D.  C.  the  order,  Tkeophrastece  has  alternate  sterile  stamene 
and  extrose  anthers  as  in  Sapotaceae,  showing  a  transition  from  the  one  into  the  other  and 
indicating  a  direct  affinity  between  the  two  orders,  which,  however,  are  kept  distinct  by  the 
difference  of  the  ovary,  which  is  several-celled  in  Sapotaceae,  and  also  by  the  very  different 
structure  of  the  seed.  Whether  or  not  Theophrasteoe  ought  to  be  separated  from  Myriseneacece 
is  a  question  which  scarcely  comes  within  the  scope  of  this  work,  there  being  no  Indian 
species  of  the  former,  but,  were  I  called  upon  to  give  an  opinion,  I  think  it  probable  it  would 
be  adverse  to  their  separation  partly  on  the  ground  of  analogy  furnished  by  Sapotaceae,  between 
the  genera  of  which  it  appears  to  me  there  are  as  wide  discrepancies  as  between  Theophrastacece 
and  Myriseneacece.  But  on  the  other  hand  many  families,  are  less  clearly  defined  and  therefore 
it  is  my  impression  that  the  verdict  of  A.  De  C.  will  ultimataly  be  confirmed  as  it  rests 
on  some  strong  points. 

Geographical  Distribution.  In  1833  when  Alph.  De  Candolle's  paper  on  this  familv 
was  read  in  the  Linnean  Society,  he  was  only  acquainted  with  ISO  species  excluding  Theopkrasta, 
since  then  the  number  has  been  nearly  doubled.  In  his  three  tabular  statement  of  the  geo- 
graphical distribution  of  the  order  he  assigns  only  9  to  "Ceylon  and  the  Indian  Peninsula,"' 
I  cannot  say  how  many  I  have,  indigenous  within  these  limits,  but  I  am  nearly  certain  the 
number  is  little  under  twenty. 

I  extract  the  following  notice  on  this  subject  from  my  Spicilegium  Neilgherriense — "This 
family  is  widely  but  unequally  distributed,  apparently  preferring  those  countries  enjoying  a 
rather  high  but  equable  temperature.  They  most  abound  in  the  Islands  of  the  Indian  Archi- 
pelago, next  to  which  ranks  Bengal,  Burmah,  and  the  Tenasseram  coast.  The  Indian  Penin- 
sula and  Ceylon,  are  placed  low  in  the  scale,  whether  owing  to  their  possessing  few  or  to  these 
floras  being  less  known,  I  do  not  know,  but  I  know  that  I  have  in  my  own  collection  nearly 
twice  as  many  as  De  Candolle  assigned  to  both  countries  in  1833  when  his  very  excellent  paper 
was  read  to  the  Linnean  Society." 

Dr.  Hooker  in  his  "Botany  of  the  Antarctic  voyage,"  gives  an  admirable  account  of  the 
geography  of  this  family,  which,  though  rather  long,  I  am  tempted  to  quote  in  full  as  a  model 
of  perfection. 

"Myrsineaceae  are  for  the  most  part  inhabitants  of  climates  whose  temperature  is  equable 
and  they  particularly  abound  in  insular  localities,  as  the  Islands  of  the  Indian  Ocean,  Mauritias. 
Bourbon  and  Madagascar.  Their  utmost  Northern  limit  in  the  Old  World  seems  to  be  the 
Azores,  lat.  39°  N.,  Madeh-a,  lat.  32°,  and  Tenriffe  ;  but  in  no  part  of  the  adjacent  continent 
of  Africa  do  they  cross  the  Northern  tropic;  in  Europe  they  are  entirely  wanting,  and  in  Asia 
extend  only  to  Japan  in  North  lat.  40°.  The  order  is  very  rare  in  N.  America,  and  especialiy 
to  the  northward  of  Mexico,  only  one  species  inhabiting  the  United  States,  the  M.  Jloriduna, 
A.  De  C,  and  that  is  confined  to  the  southern  state,  whose  name  it  bears,  lat.  30°  N.  In  the 
southern  hemisphere  they  nowhere  (except  in  New  Zealand),  are  found  to  the  southward  of 
the  36th  parallel,  and  there  in  S.  Brazil  only.  In  Africa  they  reach  the  33d,  and  in  Australia 
the  34th.  Their  extension  into  the  53d  degree  in  the  South  Pacific  Ocean,  is  hence  a  remark- 
able circumstance,  and  probably  in  some  measure  to  be  accounted  for  by  the  uniform  tempera- 
ture which  the  New  Zealand  Islands  possess  ;  further,  they  there  bear  a  larger  proportion 
to  the  other  dicotyledonous  vegetation  than  they  do  in  any  other  part  of  the  globe.  I  have 
alluded  to  the  Suttonia  divaricata  having  a  considerable  range  in  latitude,  a  circumstance  not 
without  parallel  in  the  order  to  which  it  belongs.  Of  this,  Myrsine  africana  is  an  extreme 
instance,  that  plant  being  found  both  at  the  Cape  of  Good  Hope,  in  Abyssinia,  and  in  the 
Azores.  The  species  of  the  Natural  Order  are,  however,  as  M.  A.  De  Candolle  well  remarks 
( Linn.  Trans,  vol.  xvii.  p.  99),  very  confined  as  regards  their  geographical  limits,  Melastomacece 
and  Myrtacece,  being  two  of  the  very  few  groups  containing  about  the  same  or  a  greater 
number  of  species  which  are  more  so." — Jos.  Hooker,  Bot.  of  Antarctic  Voyage,  p.  52. 
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In  addition  to  the  above,  it  only  remains  for  me  to  remark  that  generally  they  exhibit  a 
decided  prediliction  for  sub-alpine  forests,  which  may  in  some  degree  account  for  their  non- 
appearance on  the  African  continent ;  the  interior  mountains,  having  been  as  yet  imperfectly 
explored  and  the  same  fact  will,  I  think,  account  for  so  few  having  as  yet  been  found  in  Ceylon 
and  the  Southern  Provinces  of  India.  Linnaeus  only  knew  one  Indian  species  of  the  order, 
his  Samara  Iceta,  De  Candolle  only  9  in  1833,  and  now  my  Herbarium  has  about  20  species, 
figures  of  10  of  which  I  have  published. 

Properties  and  Uses.  On  this  head  little  is  known,  the  fruit  of  some  of  the  species 
possess  considerable  pungency  and  it  is  said,  that  those  of  Embelia  ribes,  which  resemble  black 
pepper  are  occasionally  used  to  adulterate  that  article.  The  fruit  of  a  species  of  Samara  are 
called  in  Tamil  'Devil's  pepper'  indicating  its  possession  of  pepper-like  properties. 

Dr.  Royle  mentions  that  the  fruit  of  Embelia  robusta  and  Myrsine  bifaria,  are  esteemed 
gently  purgative  by  the  inhabitants  of  that  part  of  the  country  where  they  are  indigenous. 
Upon  the  whole  it  appears,  so  far  as  present  information  extends,  that  they  are  deficient  in  active 
properties. 

Remarks  on  Genera  and  Species.  The  order  is  divided  into  three  very  distinct  groups 
by  A.  De  Candolle,  namely,  Mcesece  having  the  ovary  inferior  and  many-seeded  fruit — Embeliece 
ovary  superior  :  corolla  polypetalous — and  Ardisiecp,  ovary  superior  :  corolla  monopetalous.  The 
first  of  these  contains  one  genus,  the  second  two,  Embelia  and  Samara  (Choripetalum,  D.  C), 
and  the  third  18,  six  of  which  have  Indian  representatives.  Of  these  six,  two  only,  Myrsine  and 
Ardisia,  so  far  as  I  am  aware  have  been  found  in  the  southern  provinces.  These  are  distin- 
guished at  first  sight  by  their  inflorescence,  in  the  former  fascicled  along  the  branches,  in  the 
latter  more  or  less  distinctly  panicled  or  thyrsoid. 

The  genus  Samara  (Lin.),  has  long  been  an  enigma.  Dr.  Arnott  lately  cleared  up  the 
doubts  which  hung  over  it  by  an  examination  of  the  original  specimen.  The  genus  was  origin- 
ally established  on  a  specimen  now  actually  existing  in  the  Linnean  herbarium,  and  was  well 
denned,  but  the  author,  at  the  same  time,  quoted  as  a  synonym,  a  figure  which  had  no  relation- 
ship with  the  plant  before  him.  The  plate  being  well  known,  but  not  the  specimen,  it  in  course 
of  time  came  to  be  quoted  as  the  authority  for  the  genus  and  the  original  specimen  of  the  plate 
being  subsequently  examined  was  found  not  to  correspond  with  the  generic  character.  This  in 
place  of  suggesting  the  suspicion  that  Linnaeus  had  merely  committed  an  error  in  his  synonym, 
was  held  as  a  proof  that  no  such  genus  as  he  defined  existed,  and  on  that  supposition  A.  De  C. 
constructed  his  genus  Choripetalum  which,  as  shown  by  a  comparison  of  the  two  generic 
characters,  is  identical  with  Samara,  hence  the  latter,  being  the  older  name,  must  be  retained 
to  the  exclusion  of  the  other. 


EXPLANATION 

1.  Ardisia  polycephcda  (Wall.),  flowering  branch,  nat. 
size. 

2.  Flower-bud  ready  to  expand. 

3.  Expanded  flower. 

4.  Corolla  detached  and  split  open,  showing  the  sta- 
mens opposite  the  lobes  of  the  corolla. 

5.  Anthers  back  and  front  views. 

6.  Calyx  and  ovary. 

7.  Ovary  detached. 


OF  PLATE  145. 

8.  Ovary  cut  vertically  showing  the  free  central 
placenta. 

9.   cut  transversely. 

10.  A  mature  fruit. 

11.  The  same  cut  transversely  showing  the  solitary 
seed  and  remains  of  numerous  aborted  ovules ;  the 
embryo  lying  transversely  across  a  copious  horny  albu- 
men. 

12.  Embryo  detached. 


T 
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XCVII. — JEGICERACEiE, 

There  is  a  group  of  sea-shore  plants,  the  Mangroves  (  Rhizophorece),  whose  seed  have  the 
remarkable  property  of  commencing  germination  before  they  quit  the  parent  fruit.  The  species 
of  this  family  are  like  them,  sea-shore  plants  and  like  them  the  large  seed  (fig.  11)  is  not  com- 
posed as  usual,  of  large  cotyledons  and  small  radicle  but  of  very  small  cotyledons  on  the  apex 
of  a  greatly  enlarged  and  germinating  radicle. 

This  circumstance  led  Linnasus,  on  the  authority  of  Rumphius,  to  suppose  the  species  re- 
presented in  the  accompanying  plate,  a  true  Rhizophora,  which  he  accordingly  designated  R. 
corniculata.  Gaertner  afterwards  partly  corrected  the  error,  but  himself  fell  into  another, 
in  mistaking  the  radicle  for  the  cotyledons,  which  are  concealed  under  the  hood  or  calyptra 
shown  in  figs.  13,  14  and  15.  Konig  (Annals  of  Botany  I.  129)  advanced  our  knowledge  of  the 
peculiarities  of  this  plant  another  step,  by  an  excellent  description  and  correct  analysis  of  all 
its  parts.  These  Brown  confirmed  and  at  the  same  time  refered  the  genus  to  his  order 
Myrsinece,  where  most  Botanists  continue  to  place  it. 

In  1834  Blume  (Annals  des  sciences)  indicated  it  as  forming  the  type  of  a  distinct  family, 
which  view  has  been  more  recently  adopted,  after  a  most  elaborate  examination  of  the  whole 
Mysineous  group,  by  Alph.  De  Candolle,  whom  again  I  follow  in  viewing  this  order  as  distinct 
from  Myrineacece. 

The  question  may  here  be  fairly  mooted  which  of  the  two  opinions  is  the  right  one. 
Paradoxical  as  such  language  may  appear,  I  think,  I  am  safe  in  setting  out  from  the  proposition 
that  this  is  both  an  easy  and  a  difficult  question  to  answer.  If  we  take  enlarged  views  as 
to  what  constitutes  an  order,  and  construct  them  all  somewhat  on  the  principles  which  have 
guided  Botanists,  in  the  construction  of  such  orders  as  Ranunculaceas,  Capparideae,  Leguminosae, 
Rosaceae,  Rubiaceae,  Euphobiacea?,  &c.  there  can  be  then  no  question  that  JEgiceracece  can  only 
be  viewed  as  a  sub-order,  but  then  Primulacece  must  be  another.  If  Primulaceas  is  kept  dis- 
tinct mainly  on  account  of  habit,  we  are  surely  not  merely  justified,  but  required  to  separate 
iEgiceraceae  in  which  we  find  distinctions  drawn  from  both  habit  and  structure.  In  regard  to 
habit  we  find  the  one  growing  constantly  in  salt  marshes,  and  germination  commencing  before 
the  seed  drops  from  the  plant,  while  the  rest  of  the  order  are  comparatively  inland  in  their  pre- 
delictions.  As  regards  structure,  the  filaments  are  united  at  the  base,  the  anthers  are  alveolar 
with  the  pollen  lodged  in  cells,  like  that  of  Rhizophora  and  Viscum,  the  placenta  is  not  alveolate, 
the  fruit  is  follicular,  the  Embryo  is  erect  not  transverse,  and  finally  the  seeds  are  without, 
albumen.  To  set  against  these,  the  stamens  are  opposite  the  lobes  of  the  corolla  and  the 
placenta  free,  as  in  Primula,  Myrsine,  Ardisia,  fyc.  The  grounds  for  separation,  it  will  then 
be  seen  preponderate  unless  we  constitute  "stamens  opposite  the  lobes  of  the  corolla,  placenta 
central  free,"  the  essential  character  of  the  order  and  rigidly  adhere  to  it.  In  that  case 
Primulacece,  Myrsineacece,  JEgiceracece  and  perhaps  Theophrastacece,  will  form  sections  of  but 
one  order,  but  if  we  are  to  separate  Primulacece  we  must  in  consistency  equally  remove  both 
JEgiceracece  and  Theophrastacece.  Let  Botanists  construct  their  orders  on  a  wider  base,  view 
them  as  natural  orders,  not  as  exagerated  genera,  and  then  we  shall  have  fewer  occasions  for 
complaint  of  excessive  multiplication,  construct  this  order  on  the  broad  basis  of  "stamens  oppo- 
site the  lobes  of  the  corolla,  ovary  one-celled,  placenta  central  free,"  and  the  whole  is  brought 
together  and  kept  there,  after  which  the  different  parts  can  be  conveniently  distributed  in 
groups  for  more  easy  study.  That  rule  has  not  been  applied  in  the  case  of  Primulacece,  so 
neither  ought  it  to  be  in  that  of  JEgiceracece  and  Theoprastacece. 

This  is  my  reason  for  following  Blume  and  D.  C.  on  this  occasion,  in  opposition  to  all  other 
Botanical  authorities.  It  would  be  inconsistent  to  do  otherwise,  but  at  the  same  time  I  repu- 
diate this  hair  splitting  system  in  our  higher  groups,  as  having  a  tendency  rather  to  impede 
than  advance  science,  by  breaking  down  on,  apparently,  insufficient  grounds  great  natural 
families.  Assuming  that  this  synthetic  process  was  applied  to  the  group  of  plants  brought 
together  by  the  above  characters.    They  might  then  be  distributed  into  the  following  sub-orders. 
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1.  Primule^e  distinguished  by  their  herbaceous  habit  and  capsular  fruit,  as  at  present. 

2.  M^se^e,  including  Samolus,  marked  by  their  inferior  ovary,  and  being  partly  composed 
of  herbaceous  partly  of  woody  plants,  would  form  the  transition  to 

3.  Mysine.e,  woody,  primulaceous  plants  with  drupaceous  fruit. 

4.  .ZEgicere.e,  woody,  with  alveolate  anthers,  exalbuminous  seed  and  follicular  fruit. 

5.  Theofhraste^e  with  alternate  sterile  stamens  and  extrorse  anthers — leading  into  Sapo- 
taceae,  and  at  the  same  time  completing  the  Myrsineous  circle.  Many  cases  undoubtedly  occur 
where  it  is  quite  impossible  to  follow  such  a  course,  but  in  all  cases  where  it  can,  I  certainly 
think  it  ought  to  be,  and  this  is  one  of  them. 

Character  of  the  Order.  Calyx  5-parted,  imbricato-convolute  to  the  left  in  aestiva- 
tion. Corolla  5-cleft,  imbricato-convolute  to  the  left  in  aestivation.  Stamens  5,  attached  to  the 
base  of  the  corolla ;  filaments  united  at  the  base  into  a  short  tube ;  anthers  versatile,  2-lobed, 
at  the  base,  opening  longitudinally,  pollen  lodged  in  a  double  row  of  cells  or  alveola?.  Ovary 
free,  fusiform,  1 -celled ;  central  placenta  ovoid,  shortly  stipitate ;  style  filiform,  persistent ; 
stigma  acute.  Ovules  numerous,  not  immersed  in  the  placenta,  all  except  1,  aborting,  but 
persistent ;  the  fertile  ovule  rapidly  growing  after  the  fall  of  the  corolla,  long-ellipsoid,  exceed- 
ing the  dry  compressed  placenta.  Shortly  after  the  ovule  begins  to  germinate  at  the  base,  the 
elongation  of  the  radicle  stretches  the  stipe  of  the  placenta,  which  finally  becomes  the  apparent, 
but  false  funiculus,  while  the  persistent  placenta  forms  the  hood  covering  the  cotyledons  at  the 
apex  of  the  mature  seed.  Seed  exalbuminous,  curved ;  embryo  cylindrical,  curved,  thick  ;  radicle 
inferior,  sulcated.  Pericarp  elongated,  arched,  without  nerve  or  suture,  longitudinally  striated, 
somewhat  fleshy  within,  punctuate  with  resinous  matter,  at  length  splitting  lengthwise  on  one 
or  both  sides. — Small  trees  or  shrubs  inhabiting  salt  marshes  near  the  sea  coast.  Leaves  alter- 
nate, exstipulate,  coriaceous,  entire,  obtuse,  marked  with  minute  depressed  points.  Flowers 
usually  umbelled,  white,  fragrant. 

Affinities.  On  this  head  I  have  nothing  to  add  in  this  place.  De  Candolle  observes 
that  they  "principally  differ  from  Mysineaceae  in  their  follicular  fruit,  want  of  albumen,  elon- 
gated almost  anatropous  seed,  germinating  within  the  sheath  and,  perhaps,  from  all  other  plants 
by  the  great  lengthening  of  the  stipe  of  the  central  placenta  during  maturation ;  and  lastly  by 
the  cells  of  the  anthers  transversely  divided."  In  this  last  respect  they  do  not  seem  to  me 
to  differ  materially  from  Rhizophora  and  Viscum,  in  both  of  which  the  pollen  is  lodged  in  cells 
or  alveolae,  the  same  as  here. 

Properties  and  Uses.    Nothing  known. 

Geographical  Distribution.  Widely  distributed  over  the  tropics  in  salt  marshes  near 
the  sea  shore.  Natives  of  both  coasts  of  the  Indian  peninsula,  the  whole  of  the  Malayan  Archi- 
pelago as  far  as  Java,  New  Holland,  New  Guinea.  But  I  find  no  notice  of  the  genus  in  Africa 
and  a  very  doubtful  one  of  its  existence  in  America. 


EXPLANATION 
Mgiceras  majus — flowering  branch,  natural  size. 

1.  A  young  flower-bud  showing  the  convolute  aesti- 
vation. 

2,  3.  Flowers  in  different  states  of  expansion. 

4.  Corolla  detached,  and  opened  to  show  the  filaments 
cohering  at  the  base. 

5.  Anthers,  back  and  front  views. 

6.  Calyx  opened  to  show  the  ovary  and  style  after 
the  fall  of  the  corolla. 

7.  8.  Transverse  and  horizontal  sections  of  the  ovary. 
9.  Ovary  cut  open  shortly  after  the  fall  of  the  corolla, 


OF  PLATE  146. 

showing  the  enlarged  fertile  ovule,  and  numerous  abort- 
ed ones  on  the  placenta. 

10.  The  ovule  more  advanced,  the  elongation  of  the 
stipe  of  the  placenta  commenced. 

11.  Full-grown  seed. 

12.  The  seed  cut  transversely  after  germination  has 
commenced,  the  centre  sublignious,  the  circumference 
corticose. 

13.  Seed  in  situ. 

14.  Removed  from  the  follicle. 

15.  Calyptra  detached,  showing  the  cotyledons. 


U 
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XCVIII.— SAPOTACE.E. 

This  order,  as  first  established  by  Jussieu,  contained  9  genera,  two  of  which  have  since 
been  excluded;  it  now  embraces  21,  and  above  200  species.  Of  these  Alphonse  De  Candolle, 
in  his  recent  revision,  added  several  genera,  and  many  hitherto  undescribed  species.  The 
order,  for  the  most  part,  consists  of  trees  and  shrubs,  abounding  in  milky  juice,  generally 
natives  of  tropical  countries  in  both  the  Old  and  New  World.  One  of  its  most  striking 
peculiarities  is  found  in  the  flowers,  in  which,  with  the  exception  of  2  or  3  genera,  is  found 
a  series  of  petaloid  appendages  or  sterile  stamens,  alternate  with  the  fertile  ones.  These 
appendages  are  placed  next  the  clefts  of  the  corolla,  the  true  stamens  opposite  the  lobes,  as 
in  Myrsineacece,  but  with  the  anthers  extrorse — that  is  opening  outwardly  towards  the  petal, 
in  place  of  inwardly  towards  the  pistil.  The  fruit,  which  in  some  species  is  large,  has  some 
resemblance  to  an  apple,  a  likeness  sometimes  even  more  apparent  after  being  cut  than 
before,  owing  to  the  star-like  form  of  the  cells.  That  of  several  is  edible,  and  a  few  most 
delicious,  among  which  I  would  place  the  Sappodilla  plum. 

Character  of  the  Order.  Caylx  5-  or  occasionally  4-8-lobed,  valvate  or  imbricate 
in  aestivation.  Corolla  monopetalous  hypogynous,  regular,  deciduous,  its  segments  usually 
equal  in  number  to  those  of  the  calyx,  seldom  twice  or  thrice  as  many,  imbricated  in  aestiva- 
tion. Stamens  inserted  on  the  corolla,  distinct ;  usually  partly  fertile  partly  sterile,  the  former 
equaling  the  number  of  lobes  and  opposite  them,  the  latter  alternate,  sometimes  twice  as  many, 
rarely  all  fertile ;  anthers  extrorse.  Ovary  superior,  several-celled,  cells  usually  opposite  the 
lobes  of  the  calyx,  with  a  single  erect  or  suspended  ovule  in  each ;  style  one ;  stigma  undi- 
vided or  occasionally  lobed.  Fruit  fleshy  with  several  one-seeded  cells,  or,  by  abortion,  only 
one.  Seeds  nut-like,  sometimes  adhering  into  a  several-celled  putamen ;  testa  bony,  shining, 
with  a  long  scar  on  the  inner  face ;  embryo  erect,  large,  white,  usually  enclosed  in  fleshy 
albumen ;  cotyledons,  when  albumen  is  present,  foliaceous,  when  absent,  fleshy  and  some- 
times connate ;  radicle  short,  straight,  or  a  little  curved,  turned  towards  the  hilum. — Trees 
or  shrubs  natives  of  the  tropics  often  abounding  in  milky  juice.  Leaves  alternate  or  almost 
whorled,  entire,  coriaceous.    Inflorescence  axillary.    Flowers  hermaphrodite. 

Affinities.  This  order  seems  very  appropriately  placed  between  the  Myrsineous  group 
and  Ebenacete,  having  the  flowers  of  the  former,  i.  e.  the  fertile  stamens  opposite  the  petals,  but 
with  the  addition  of  intermediate  sterile  ones — agreeing  also  in  their  soft  juicy  wood :  while  on 
the  other  hand,  they  have  the  many-celled  ovary  with  solitary  ovules  of  the  latter.  The  corolla, 
also,  of  both,  is  in  many  instances  similar.  But  while  these  3  families  seem  almost  insensibly  to 
pass  into  each  other,  they  are  all  essentially  distinct.  So  distinct  indeed  that  Lindley  places 
them  in  three  separate  alliances.  I  am  scarcely  prepared  to  follow  him  so  far,  but  still  there 
can  be  no  doubt  of  the  wide  difference  between  a  Sapota  and  an  Ebinus,  though  in  botanical 
characters  they  seem  so  nearly  allied.  But  even  as  regards  these  they  are  amply  distinct,  both 
from  each  other,  and  from  all  other  monopetalous  orders.  Lindley  places  Sapotacece  in  his 
Rhamnal  alliance  and  associates  with  them  apetalous  and  polypetalous  flowered  orders,  some 
with  and  some  without  albumen,  but,  I  believe,  sparing  in  all.  The  connection  between  Sapota 
and  Ulmus  I  confess  I  cannot  trace,  neither  do  I  see  very  clearly  that  between  this  family 
and  Hippocrateacece,  or  I  may  almost  say  any  other  order  of  the  alliance.  But  in  this  the 
fault  may  lie  with  me.  In  the  meantime,  however,  I  view  the  association  in  which  it  is 
here  placed,  as  preferable  to  that  in  which  he  has  located  the  family. 

Geographical  Distribution.  Endlicher,  in  his  Enchiridion  Botanicum,  gives  the  fol- 
lowing brief  summary.  "Found  within  the  tropics  of  the  whole  world,  in  sub-tropical  regions 
in  Australia,  the  Cape  of  Good  Hope,  Northern  and  Western  Africa,  and  the  warmer  parts  of 
North  America ;  more  rarely  in  South  America."  The  number  of  Indian  species  is  inconsider- 
able, scarcely  amounting  to  30  in  all.  Those  from  South  America  I  believe  exceed  that  number. 
In  Madagascar,  the  Mauritius,  and  Isle  of  Bourbon,  they  are  more  numerous.    Of  the  Indian 
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ones  three  are  found  high  on  the  Neilgherries,  and  one  of  them,  Sapota  Etengoides,  near  the 
summit ;  it  is  certainly  very  common  about  Ootacamund  at  an  elevation  of  8,000  feet.  Two 
species  of  Isonandra  occur,  one  in  the  forests  about  the  Avalanche,  the  other  on  the  slopes 
below  Sysparah.  In  the  forest  at  the  foot  of  that  pass  I  found,  but  only  in  fruit,  a  species  of 
Bassia,  much  resembling  B.  longifolia  but  apparently  quite  distinct.  The  leaves  are  nearly 
twice  the  length  of  those  of  B.  longifolia. 

Properties  and  Uses.  On  this  head  a  good  deal  might  be  said  as  almost  every  species 
has  had  some  useful  property  assigned  to  it.  Several  of  the  foreign  species  are  said  to  be 
endowed  with  properties  resembling  those  of  Cinchona.  The  seed  of  the  Bassias  furnish  oil, 
and  a  substance  much  resembling  butter,  in  considerable  quantities ;  that  of  the  former  is 
partly  consumed  for  burning  but  more  extensively  in  the  manufacture  of  country  soap  which, 
I  believe,  owes  its  peculiar  heavy  disagreeable  smell  to  this  ingredient.  Roxburgh  has  pub- 
lished an  account  of  the  Butter  tree,  Bassia  butyraceae,  in  the  Asiatic  Researches,  the 
substance  of  which  I  quote  from  Royles1  Illustrations,  not  having  the  original  at  hand :  "But 
the  most  remarkable  produce  is  that  of  the  Fulwa  or  Phulwara,  the  Butter  or  Ghee  tree 
of  the  Almora  and  Nepaul  hills,  which  is  of  a  delicate  white  colour,  and  of  the  consistence 
of  fine  lard,  but  without  any  disagreeable  smell ;  it  is  highly  esteemed  as  a  liniment  in 
Rheumatism,  contraction  of  the  limbs,  &c,  and  when  used  by  natives  of  rank  is  frequently 
impregnated  with  some  fragrant  atr.  The  tree  very  much  resembles  B.  latifolia,  but  may 
be  distinguished  by  its  much  less  fleshy  corols  and  more  numerous  stamens.  It  grows  on 
the  southern  ascent  of  the  Almora  hills,  flowering  in  January  and  ripening  its  fruit  in  August. 
The  kernels,  about  the  size  and  shape  of  almonds,  are  easily  extracted  from  the  smooth  chesnut- 
coloured  pericarps,  when  they  are  bruised  and  rubbed  up  to  the  consistency  of  cream,  and  sub- 
jected to  a  moderate  pressure  in  a  cloth  bag.  The  oil  concretes  immediately  it  is  expressed, 
and  retains  its  consistency  at  a  temperature  of  95°  (Roxb.  As.  Res.  vm.)."  In  addition  to  these 
valuable  products  the  timber  of  these  trees  is  considered  valuable ;  the  fleshy  corollas,  which  fall 
in  vast  numbers  when  the  trees  are  in  flower,  are  picked  up  and  used  as  esculents,  either  dried, 
or  at  once  stewed  and  made  into  curry.  Others  are  fermented  and  a  potent  spirit  extracted 
by  distillation.  The  fruit  of  Mimusops  Elengi  are  eat  by  the  natives,  while  the  flowers  are 
prized  on  account  of  their  delightful  fragrance.  The  bark,  which  is  astringent,  is  said  by 
Dr.  Royle  to  be  used  in  medicine,  a  fact  which  Dr.  Ainslie  seems  not  to  have  been  aware  of, 
as  it  is  not  included  among  his  medicinal  plants.  The  fruit  of  Sapota  Acras,  the  sappodilla 
plum,  a  tree  introduced  into  India,  is  most  justly  prized  as  a  great  delicacy,  while  that  of  the 
native  species,  Sapota  Elengoides,  is  more  austere  than  the  worst  of  crabs,  which,  by  the  way, 
it  a  good  deal  resembles.  On  the  Neilgherries,  where  it  abounds,  the  natives  pickle  it,  as 
a  condiment  for  their  curry s,  a  proof  that  they  are  easily  pleased.  The  most  valuable  product 
of  the  order  is  the  recently  discovered  Gutta  percha,  the  produce  of  a  species  of  Isonandra, 
(J.  Percha  Hooker),  a  genus  first  established  on  two  Indian  plants  in  my  collection,  to  which 
three  more,  all  Indian,  have  since  been  added,  the  properties,  however,  of  none  of  which  have 
yet  been  investigated.  The  Indian  division  of  the  genus  differs  from  the  Phillipine  one  in 
having  tetramerous  flowers  while  it  has  them  hexamerous.  In  other  respects  they  seem  to 
associate  as  members  of  the  same  genus,  but  their  properties  may  equally  differ  like  their 
flowers. 

Remarks  on  Genera  and  Species.  De  Candolle  gives  the  following  summary  of  the 
generic  characters,  which  seems  very  clear,  and  may  prove  useful  in  enabling  readers  who  may 
not  have  that  work  at  hand  to  refer  specimens  to  their  proper  genera. 

1.  "No  sterile  stamens  or  appendices  to  the  corolla.      4.  Lobes  of  the  corolla  in  pairs  before  the  lobes  of 

Chrysophyllum.  the  calyx,  stamens  all  fertile,  opposite  the  lobes  of  the 

2.  Simple  sterile  stamens  or  appendices,  opposite  the  corolla.  Bassia. 
divisions  of  the  corolla  and  alternate  with  the  fertile  5.  Lobes  of  the  corolla  in  pairs  before  the  lobes  of 
stamens.                                    Sapota,  Sideroxylon.  the  calyx,  with  an  interior  petaloid  verticel  opposite  the 

3.  Stamens  all  fertile,  double  the  number  of  the  lobes  lobes  of  the  calyx:  fertile  stamens  opposite  the  interior 
of  the  corolla.                                        Isonandra.  petals  and  calyx,  with  alternate  sterile  ones.  Mimusops. 
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Examples  of  some  of  these  are  given  in  the  supplementary  plate  147  b.  Of  the  series,  the 
most  difficult  to  understand  is  Mimusops.  The  flower  of  this  genus  is  very  complex.  It  consists 
of  two  rows  of  sepals,  of  two  series,  or  whorls,  of  lobes  to  the  corolla.  The  outer  series  bag 
twice  as  many  lobes  as  there  are  sepals,  or  lobes  to  the  calyx  (12  or  16),  these  are  arranged  in 
pairs  alternate  with  the  midribs  of  the  sepals ;  within  is  a  second  series  equaling  the  number  of 
sepals  and  opposite  their  midribs  :  opposite  these  stand  the  fertile  stamens,  and  alternate  with 
them  the  sterile  ones.  The  arrangement  may  be  thus  illustrated.  Let  S  stand  for  sepal,  C  for 
corolla,  a  for  anther,  or  fertile  stamen,  and  f  for  the  petaloid  sterile  filament.  Then  let  us 
take  an  8-partite  species,  say  Mimusops  Elengi,  as  being  most  common,  for  the  example, 
though  that  is  not  constantly  8  as  I  have  repeatedly  found  decandrous  flowers  on  the  same 
specimen  with  octandrous  ones. 
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This  is  a  rude  but  sufficiently  expressive  diagram  and  one  easily  given  and  understood.  It 
would  be  still  better  shown  by  five  concentric  circles  intersected  by  transverse  lines. 

As  stated  above  the  number  of  parts  of  the  flower  of  Mimusops  is  liable  to  vary.  In 
M.  Elengi  I  have  not  seen  fewer  than  8  parts  to  the  whorl,  but  often  10  and  even  12.  In 
M.  hewandra  octandrous  flowers  are  of  frequent  occurrence,  but  I  have  not  yet  seen  more. 
De  Candolle1s  division  into  8-androus  and  6-androus  species  must,  therefore,  be  received  with 
some  degree  of  latitude.  I  had  very  nearly  referred  a  specimen  of  the  latter  form,  having 
8-androus  flowers  mixed  with  hexandrous  ones,  as  a  new  species  to  the  octandrous  section,  and 
probably  would  have  done  so,  had  I  not  given  it  to  the  draftsman  to  make  a  drawing,  when  he 
fortunately  stumbled  on  a  hexandrous  flower,  which  led  to  more  minute  examination  and  showed 
that  the  two  forms  were  mixed  on  the  same  branch,  in  the  same  way  as  I  had  already  seen  in 
M.  Elengi.  The  tree  however  proves  a  new  species,  nearly  allied  to  hexandra,  from  which  it 
differs  in  having  short  petioles  and  long  pedicels,  the  very  reverse  of  what  they  are  in  the  original 
species,  and  globose,  3  to  6-seeded  fruit,  not  oblong  like  an  olive,  as  shown  in  Roxburgh's 
figure.  In  regard  to  that  figure  it  may  be  observed  that  it  appears  to  be  made  up  of  two  species, 
the  branch  belonging  to  one  and  the  dissected  magnified  flower  to  another.  The  former  seems 
to  accord  in  its  characters  with  M.  indica  (D.  C),  the  dissected  flower  with  those  of  my  new 
species,  which  I  have  named  M.  Ro.vburgiana,  and  given  its  analysis,  figure  C.  of  Plate  148.  b. 
De  Candolle  remarks  under  M.  hexandra,  "Inter  plantas  a  cl.  Wallich  comm.  specimen  iconi 
conforme  non  vidi.  An  errores  in  icone."  A  comparison  of  my  Icones  Nos.  1587-88  with 
Roxburgh's  Cor.  PI.  tab.  15,  may  possibly  explain  the  cause  of  this  nonconformity  by  showing 
that  Roxburgh's  plate  is  in  all  probability  taken  from  the  two  plants  represented  in  these 
plates,  the  flowering  branch  and  fruit  belonging  to  the  one,  the  magnified  flower  to  the  other. 

In  regard  to  the  fact  mentioned  above,  of  the  liability  of  species  of  Mimusops  to  vary  in  the 
number  of  parts  of  their  flowers,  I  have  observed  the  same  thing  in  the  ovary  of  Isonandra 
Condolliana,  different  flowers  from  the  same  fascicle  having  some  4  some  6  cells. 


EXPLANATION  OF  PLATE  147. 


Bassia  longifolia,  flowering  branch. 

1.  Detached  flower,  natural  size. 

2.  Same  with  the  calyx  opened  to  show  the  tube  of 
the  corolla. 

3.  Corolla  split  open,  showing  the  stamens  in  situ. 

4.  Anthers,  back  and  front  views. 


5.  Ovary  and  style,  after  the  fall  of  the  flower. 

6.  Ovary  cut  vertically,  ovules  pendulous. 

7.   cut  transverely,  in  this  instance  7-celled. 

8.  A  fruit  nearly  full  grown. 

9.  '  cut  across  all  the  seed  except  2  aborted. 

10.  Detached  seed. 

11.  Cotyledons,  testa  removed. 
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EXPLANATION  OF  PLATE  148-b.  partly. 


A.  Sideroxylon  Attenuatum. 

1.  Flower  bud. 

2.  Flower  split  open,  showing  the  fertile  and  sterile 
stamens.    3.  Anthers. 

4.  Calyx  divided,  showing  the  free  ovary. 

5.  Ovary  detached.  6.  cut  vertically,  ovules  ascending. 
7.  Cut  transversely,  5-celled. 

B.  Isonandra  Candolliana. 

1.  A  detached  flower. 

2.  Corolla  detached  and  split  open,  showing  all  the 
stamens  fertile  and  anthers  extrorse. 

3.  Detached  anthers. 

4.  Ovary  detached. 

5.  and  5.  Two  ovaries  cut  transversely,  one  4-  the  other 
5-celled. 


6.  Cut  vertically. 
C.  Mimusops  Roxburghiana. 

1.  Expanded  flower. 

2.  Detached  corolla  split  open. 

3.  A  portion  of  the  corolla  more  magnified,  showing 
all  the  parts  mentioned  in  the  diagram. 

4.  Detached  stamens. 

5.  Calyx  and  ovary. 

6.  Ovary  cut  vertically. 

7.  Cut  transversely. 

8.  A  fruit  cut  vertically. 

9.   cut  transversely,  5  of  its  8  ovules  abortive. 

10.  Detached  seed. 

11.  cut  longitudinally,  embryo  in  situ. 

12.  Detached  embryo. 


XCIX.— EBENACE^I. 

This  small  order,  consisting  of  only  8  genera,  but  nearly  160  species,  was  first  indicated 
by  Jussieu  under  the  name  of  Guaicance,  to  which  he  referred  10  genera,  all  except  two  of 
which  have  since  been  removed ;  one  to  Sapotacece,  and  seven  to  Styracacece.  Ventenat  and 
Brown  subsequently  revised  the  order,  the  former  changing  the  name  to  that  which  it  now 
bears.  It  for  the  most  part  consists  of  trees,  the  timber  of  which  is  remarkable  for  its  hardness 
and  durability,  the  well-known  Ebony  and  Lignum  Vitae  being  two  of  them. 

Character  of  the  Order.  Flowers,  by  abortion,  usually  unisexual  rarely  bisexual,  the 
male  with  a  rudimentary  ovary,  the  female  with  sterile  stamens.  Calyx  3-7-lobed,  nearly  equal, 
persistent.  Corolla  monopetalous,  somewhat  coriaceous,  usually  pubescent  externally  and  glab- 
rous within  ;  limb  8-7-lobed,  imbricated  in  aestivation.  Stamens  definite,  either  arising  from  the 
corolla,  or  hypogynous,  twice  as  many  as  the  segments  of  the  corolla,  sometimes  four  times  as 
many,  or  the  same  number  and  then  alternate  with  them,  often  inserted  in  pairs  near  the  bottom 
of  the  tube  and  those  neither  opposite  nor  alternate ;  filaments  simple  in  the  hermaphrodite 
species,  generally  doubled  in  the  polygamous  and  disecious  ones,  both  their  divisions  bearing 
anthers  but  the  inner  generally  smaller ;  anthers  attached  by  their  base,  generally  lanceolate, 
2-celled,  dehiscing  lengthwise,  sometimes  bearded  ;  pollen  round,  smooth.  Ovary  sessile  without 
any  disk,  several-celled,  the  cells  each  having  one  or  two  ovules,  pendulous  from  the  apex  ;  style 
divided,  seldom  simple  ;  stigmas  bifid  or  simple.  Fruit  fleshy,  round,  or  oval,  by  abortion  often 
few-seeded,  its  pericarp  often  opening  in  a  regular  manner.  Seed  with  a  membranaceous  testa, 
of  the  same  figure  as  the  albumen,  which  is  cartilaginous  and  white  ;  embryo  in  the  axis,  or 
but  little  out  of  it,  straight,  white,  generally  more  than  half  as  long  as  the  albumen  ;  cotyledons 
foliaceous,  generally  somewhat  veiny,  lying  close  together,  or  occasionally  slightly  separate  ; 
radicle  taper,  of  middling  length  or  long,  superior,  turned  towards  the  hilum. — Trees,  shrubs, 
or  undershrubs,  without  milk,  with  hard  heavy  wood,  frequent  in  warm,  rare  in  colder  regions. 
Leaves  alternate  or  sub-opposite,  entire,  exstipulate,  short  petioled.  Cymes  axillary,  rarely 
terminal,  in  the  males  few  or  many-flowered,  one  flower  evidently  terminal ;  in  the  female 
one-flowered  by  the  lateral  flowers  aborting ;  pedicels  articulated  at  the  apex ;  females  usually 
larger,  with  the  calyx  growing  with  the  fruit. 

Affinities.  Jussieu  viewed  the  genus  Diospyros  as  being  most  nearly  allied  to 
Sapota,  but  included  it  in  an  order  the  bulk  of  which  was  composed  of  genera  now  removed 
to  constitute  the  present  Styracacece,  which  are  perigynous  or  have  an  inferior  ovary, 
hence,  misled  by  that  association,  he  placed  Diospyros,  having  hypogynous  flowers,  in  his 
perigynous  class,  from  which  it  is  sufficiently  distinct.    Brown  considers  this  order  most 

V 


146 


ILLUSTRATIONS  OF  INDIAN  BOTANY- 


nearly  related  to  the  Olives  (Oleaceae),  though  quite  distinct.  De  Candolle  remarks  that  it 
approaches  Sapotacece  on  the  one  side,  in  the  position  of  the  stamens  and  form  of  the  fruit, 
and  Oleaceae  on  the  other,  through  the  genera  having  two  pendulous  ovules.  Its  nearest 
affinity,  however,  as  long  ago  indicated  by  Brongniart,  is  clearly  with  the  Hollies  ( Ilicinece ), 
into  which  they  almost  pass,  the  distinguishing  characters  being  of  only  secondary  value. 
Lindley  considers  that  their  nearest  affinity  is  with  Ilicinece  on  the  one  hand,  and  Apocynaceoe 
on  the  other.  This  last  relationship  I  find  myself  unable  to  trace,  but  see  little  difficulty 
in  the  other ;  they  seem  indeed  to  pass  by  an  easy  gradation  through  Ilicinece  into 
Oleacece ;  but  to  my  mind  the  relationship  between  Ebenacece  and  Sapotacece  is  not  so 
close  though  evident  enough,  neither  can  I  quite  agree  with  Endlicher  in  thinking  that 
there  is  scarcely  any  difference  between  them  and  Styracacece  except  the  difference  in 
the  insertion  of  the  corolla. 

Geographical  Distribution.  Tropical  Asia  and  the  Cape  of  Good  Hope,  seem  to 
be  the  two  principal  centres  of  this  family,  but  many  are  also  natives  of  the  Mauritius  and 
Madagascar,  also  several  of  New  Holland  and  South  America.  One  is  found  in  Europe  and 
another  in  Virginia.  From  this  it  appears  that  the  family  is  in  a  great  degree  tropical  in 
its  habits. 

Properties  and  Uses.  Under  this  head  there  is  little  scope  for  remark.  Among  the 
Indian  species  none  are  mentioned  as  possessed  of  medicinal  properties.  The  wood  of  all 
is  esteemed  for  its  extreme  hardness  and  durability,  in  many  it  is  nearly  quite  black,  of  which 
the  Ebony  is  a  well  known  example;  that  of  Diospyros  montana  is  varigated  with  black 
and  white  veins.  The  fruit  of  D.  glutinosa  is  distinguished  for  having  a  glutinous  astringent 
juice,  which  the  natives  of  Bengal  use  for  paying  the  bottoms  of  boats  and  dressing  their 
fishing  nets,  to  preserve  them  from  the  effects  of  the  water.  The  fruit  of  Maba  buwifolia 
are  edible — the  taste  is  sweetish  and  not  unpalatable,  but  scarcely  worth  the  trouble  of  eating, 
the  seed  being  so  large  in  proportion  to  the  pulpy  portion. 

Remarks  on  Genera  and  Species.  The  genera  of  this  order  are  few  in  proportion  to  the 
species  and  so  far  as  the  Indian  members  of  the  family  are  concerned  of  easy  discrimination. 
I  am  myself  only  acquainted  with  two  of  the  8  genera,  and  analyses  of  both  will  be  found 
in  Plate  148-&.  Diospyros  has  the  flowers  4-5-  or  6-lobed  with  the  proportion  of  parts 
in  conformity.  Maba  has  them  S-lobed.  Of  Diospyros  the  Indian  flora  presents  a  list  of  nearly 
40  species,  of  Maba,  so  far  as  De  Candolle's  Monograph  shows,  only  one,  to  which  I  have 
recently  added  a  second  from  the  Neilgherries,  the  analysis  of  which,  male  and  female,  is 
given.  Regarding  the  species  of  Diospyros  I  cannot  venture  to  offer  any  remarks,  as  in 
truth  I  do  not  understand  them,  and  my  collection  is  not  sufficiently  perfect  to  admit  of 
my  attempting  any  improvement  on  the  skilful  labours  of  Alph.  De  Candolle,  who  seems 
to  have  bestowed  much  care  on  their  elucidation ;  but  the  genus  is  truly  a  difficult  one, 
owing  to  the  separation  of  the  sexes  too  often  rendering  it  incumbent  on  the  Botanist  to 
deal  with  only  half  a  species.  The  species  selected  for  the  illustration  of  the  genus  is,  I 
believe,  correctly  named  as  it  seems  perfectly  to  correspond  with  both  the  figure  and  description 
of  Roxburgh  in  every  thing  except  the  fruit,  which  in  my  specimens  are  not  quite  mature, 
which  may  account  for  the  difference. 


EXPLANATION  OF  PLATE  148. 
Diospyros  cordifolia,  flowering  branches  natural  size. 
1.  Male.  2.  Female. 


EBENACEiE  148. 


DIOSPYROS  CORDIFOLIA  (ROXB) 
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EXPLANATION  OF  PLATE  148-b.  partly. 


D.  Diospyros  cordifolia. 

1.  Cyme  of  male  flowers. 

2.  Corolla  split  open,  the  stamens  in  situ,  in  this  in- 
stance 9  pairs,  8  however  is  the  usual  number. 

3.  A  pair  of  anthers  detached. 

4.  Calyx  and  sterile  ovary. 

5.  Portions  of  upper  and  under  surface  of  the  leaf, 
slightly  magnified  to  show  the  pubescence. 

6.  Female  flowers. 

7.  Corolla  opened,  sterile  filaments  in  situ. 

8.  Detached  sterile  filaments. 

9.  Calyx  and  ovary. 

10.  Ovary  cut  vertically,  ovules  pendulous. 

11.   cut  transversely,  4-celled  with  two  collateral 

ovules  in  each. 

12.  A  fruit,  immature. 

13.           cut  transversely,  not  sufficiently  mature  to 

admit  of  perfect  dissection  of  the  seed. 

14.  A  small  portion  of  a  branch  magnified,  to  show 
the  pubescence. 


E.  Maba  Neilgherrensis,  (R.  W.) 

1.  Male  flower. 

2.  Corolla  detached  and  opened. 

4.  Detached  stamens. 

5.  Calyx  opened,  the  stamens  (9  in  this  case)  inserted 
round  the  base  of  the  sterile  ovary. 

6.  Female  flower. 

7.  Detached  corolla. 

8.  Calyx  split  open,  to  show  the  ovary  in  situ. 

9.  Ovary  cut  vertically. 

10.           cut  transversely,  3-celled  with  two  ovules 

in  each. 

11.  An  immature  fruit. 

12.   cut  vertically. 

13.   cut  transversely. 

14.  Seed  divided  longitudinally,  embryo  in  situ. 

15.  Embryo  detached. 


C.— ILICINE^E. 

This  order  is  one  of  comparatively  recent  date,  the  genera  composing  it  having,  previous 
to  their  separation  by  Brongniart  in  1826,  been  associated  with  those  of  Rkamnece  and 
Celastrineoe.  In  1825  D.  C.  constituted  them  a  tribe  of  his  order  Celaslrinece,  under  the 
name  Aquifoliacece,  from  an  old  generic  name  of  Ilex,  which,  however,  he  did  not  retain  as 
an  authority  for  his  tribal  designation  and,  in  so  far  I  believe,  departed  from  his  own  rules 
of  nomenclature.  But  be  that  as  it  may,  it  appears  that  nearly  all  Botanists  think  so,  as 
Lindley  and  Meisner  seem  to  be  the  only  ones  who  adopt  that  as  the  ordinal  name.  My 
sentiments  quite  coinciding  with  those  of  the  majority,  I  adopt  the  name  under  which  the 
order,  as  an  order,  was  first  defined  and  limited.  It  has  11  genera  assigned  to  it  in  the 
most  recent  lists,  but  no  fewer  than  six  of  those  have  a  mark  of  doubt  added,  indicating  that  they 
may  not  properly  belong  to  it,  and  two  of  the  remainder  seem  to  me  to  constitute  but  a  sin- 
gle genus,  the  differences  between  Ilex  and  Prinos  being  of  specific  value  only  ;  Ilex  having  the 
corolla  4-5-lobed,  Prinos  six-lobed;  in  all  other  respects  they  are  the  same.  Hence  both 
Ilex  Garderiana  and  /.  Wightiana  unite  within  themselves  both  genera,  these  species  having 
as  often  6  as  5  lobes  to  their  corollas,  and  cells  to  their  ovaries.  /.  denticulata,  according  to 
these  definitions,  is  a  true  Ilex,  except  that  it  is  very  generally  polygamous,  which,  according 
to  the  character,  it  ought  not  to  be. 

The  species  consist  of  Evergreen  trees  and  shrubs  of  which  the  common  English  Holly  (Ilex 
aquifolium)  is  the  type,  with  the  exception  of  the  leaves,  it  being  about  the  only  one  of  the  60  or 
70  species  in  which  they  are  so  strongly  armed  with  lateral  spines.  The  leaves  of  the  only 
Indian  ones  with  which  I  am  acquainted  have  not  a  trace  of  them. 

Character  of  the  Order.  Flowers  small,  white  or  greenish,  axillary,  solitary  or 
clustered,  sometimes  unisexual  by  abortion,  sepals  4-6,  imbricated  in  aestivation.  Corolla  4-6- 
parted,  hypogynous,  imbricated  in  aestivation.  Stamens  inserted  on  the  corolla,  alternate  with 
its  segments ;  filaments  erect ;  anthers  adnate,  two-celled,  opening  longitudinally.  Disk  none. 
Ovary  fleshy,  superior,  somewhat  truncate,  with  from  2  to  6  or  more  cells ;  ovules  solitary, 
anatropal,  pendulous,  and  often  hanging  from  a  cup-shaped  funeculus ;  stigma  subsessile,  lobed. 
Fruit  fleshy,  indehiscent,  with  from  2  to  6  or  more  stones.  Seed  suspended,  nearly  sessile  ; 
albumen  large,  fleshy ;  embryo  small,  2-lobed,  lying  next  the  hilum,  with  minute  cotyledons,  and 
a  superior  radicle. — Evergreen  trees  or  shrubs,  whose  branches  are  often  angular.  Leaves 
alternate  or  opposite,  simple,  coriaceous,  without  stipules.  Lindley. 
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Affinities.  On  this  point  considerable  difference  of  opinion  exists.  Jussieu  and  D.  C. 
and  Endlicher  associate  this  order  with  the  Celastrineous  group  among  calyciflore,  most  Botanists 
however  agree  with  Brongniart  in  placing  it  among  the  corolliflorous  orders,  as  being  related  to 
Sapotacece  and  Ebenacece  on  the  one  side,  and  Oleacece  on  the  other,  a  view  in  which,  it  appears 
to  me,  they  are  well  borne  out  by  both  habit  and  structure.  Lindley,  after  in  the  main  adopting 
Brongniart's  view,  as  to  their  near  relationship  with  Ebenacece,  goes  on  to  remark  :  "Their  true 
character  resides  in  their  monopetalous  corolla,  axile  placenta,  pendulous,  definite  seeds,  and 
minute  embryo  lying  in  the  base  of  a  fleshy  albumen.  They  differ  from  Loganeacece  in  the 
want  of  stipules,  from  Aporynacece  in  their  simple  stigma,  and  from  Ebenacece  in  their  long 
style,  the  stigmas  of  which  never  have  a  radiating  appearance  ;  in  their  want  of  the  peculiar  silky 
corolla  with  a  twisted  aestivation  ;  in  their  stamens  being  constantly  definite  in  number,  and  in 
the  still  more  minute  size  of  the  embryo.'" 

Geographical  Distribution.  The  species  of  this  order  are  extensively  but  sparingly 
distributed;  eight  or  ten  are  natives  of  India.  In  the  West  Indies,  South  America,  and  the 
Cape,  they  are  more  numerous.    Several  are  fouud  in  North  America,  and  one  in  Europe. 

Properties  and  Uses.  On  this  head,  so  far  as  the  Indian  species  are  concerned,  nothing 
is  known.  Several  species  possess  tonic  and  astringent  properties,  while  the  fruit  of  some  are 
said  to  be  purgative  and  emetic,  and  it  is  asserted  that  the  leaves  of  the  common  holly  are 
equal  to  Peruvian  bark  in  the  cure  of  intermittent  fever,  which  may,  I  think,  be  safely  doubted 
even  though  a  celebrated  German  physician  (Reil)  affirms  that  he  had  employed  both  them  and 
the  bark  successfully,  in  cases  of  Epidemic  Intermittent,  where  Cinchona  had  failed.  The  bark 
of  the  holly  is  known  to  furnish  bird-lime,  a  fact  to  which  I  can  myself  testify,  having  often, 
when  a  boy,  prepared  it,  sometimes  by  the  very  primative  operation  of  mastication,  at  others 
by  bruising  the  bark  between  stones  and  washing  out  the  parenchymatous  matter.  It  is  not 
improbable  the  species  figured  here  may,  by  similar  treatment,  furnish  that  curious  substance, 
as  it  belongs  to  the  same  group  with  the  true  holly.  But  the  most  curious  property  of  the 
family  is  found  in  the  Paraguay  or  Mate  tea,  a  full  account  of  which,  from  the  pen  of 
Sir  W.  Hooker,  has  been  given  in  the  London  Journal  of  Botany,  vol.  i.  p.  30.  The  following 
extract  from  that  paper,  regarding  the  properties  of  that  drug,  and  the  effects  on  the  human 
constitution  of  that  beverage,  may  be  interesting. 

"Many  and  highly  various,  nay  contradictory,  are  the  virtues  which  the  South  Americans 
fondly  attribute  to  this,  their  favourite  drink.  It  is  certainly  aperient  and  diuretic ;  but  its 
other  qualities  are  more  problematical ;  though,  to  individuals  who  accustom  themselves  to  it, 
the  habit  becomes  second  nature  ;  and  to  break  off,  or  even  to  diminish  the  quantity  is  almost 
impossible.  Like  opium,  it  certainly  seems  to  rouse  the  torpid  and  calm  the  restless  ;  but,  as 
in  the  case  of  that  noxious  drug,  the  immoderate  use  is  apt  to  occasion  diseases,  similar  to  those 
consequent  on  the  practice  of  drinking  strong  liquors.  Persons  who  are  fond  of  it  consume 
about  an  ounce  per  day.  In  the  mining  countries,  the  mate  is  almost  universally  taken,  from 
the  opinion  that  prevails  among  the  Spaniards  that  the  wines  there  are  prejudicial  to  health  ; 
but  the  Creoles  throughout  South  America  are  passionately  addicted  to  this  beverage,  and  never 
travel  without  a  supply  of  the  leaf,  which  they  infuse  and  imbibe  before  each  meal,  and  some- 
times much  oftener,  never  tasting  food  unless  they  have  first  drunk  their  mate."  Theine,  the 
alkaloid  of  Tea  and  Coffee,  has  been  detected  in  its  leaves.  According  to  Martius,  other  species 
are  also  employed  in  the  same  manner  in  Brazil,  and  he  further  states  that  the  unripe  fruit  of 
one  species  abounds  in  tannin,  and,  being  bruised  in  ferruginous  mud,  are  employed  in  dying 
cotton  fabrics ;  they  act  like  galls. 

Remarks  on  Genera  and  Species. — In  a  family  where  we  have  only  one  genus  and 
three  species,  there  is  not  much  scope  for  remark.  Two  genera  have  however  been  formed  where 
one  is  enough.  Ilex  is  said  to  have  a  4-5-lobed  calyx  and  corolla,  and  as  many  stamens  and 
cells  to  the  ovary  as  there  are  lobes  in  the  corolla ;  while  Prinos  is  said  to  have  six  parts 
throughout.    Of  the  three  species  indigenous  to  the  Iudian  peninsula,  two  have  five  or  six  parts 
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and  one  four.  The  last  therefore  is  certainly  an  Ilex,  but  what  are  the  other  two?  Had  the  charac- 
ters been  4  to  the  one,  and  5  or  6  to  the  other  I  should  have  felt  constrained,  so  far  as  our  flora 
shows,  to  have  admitted  both  genera,  but  as  it  is  no  uncommon  occurrence  to  find  5-  and  6-lobed 
flowers  on  the  same  branch,  and  of  course  Ilex  and  Prinos  on  the  same  tree,  it  seems  an  unnecessary 
division.  I  have  therefore  united  the  two  and  refer  the  whole  to  Ilex  :  /.  denticidata  being 
quaternary  the  other  two  quinary  or  senary,  mere  specific  differences. 

EXPLANATION  OF  PLATE  149. 

9.  Detached  stamens. 

10.  Detached  ovary  and  stamens. 

11.  Ovary,  cut  transversely. 

12.   cut  vertically. 

13.  A  cluster  or  ripe  fruit. 

14.  A  berry,  cut  transversely. 

15.  A  detached  seed  or  nut. 

16.  Seed  cut  longitudinally. 

17.   cut  transversely. 


CI. — STRYRACACEiE. 

The  genera  of  this  order,  so  far  as  known  to  Jussieu,  were  associated  by  him  with  Ebenacece. 
These  were  subsequently  separated  to  form  a  distinct  order,  under  the  name  of  Styracece,  by 
Richard,  which  all  subsequent  Botanists  have  retained,  under  different  names,  that  above  given 
being  the  one  now  generally  adopted,  Styracece  being  retained  for  one  of  its  sections.  The  order 
is  of  considerable  extent,  including  about  120  species,  but  only  six  genera.  Most  of  them  are 
handsome  flowering  trees  or  shrubs,  generally  natives  of  tropical  or  subtropical  countries,  but  not 
yet  observed  in  New  Holland. 

Character  of  the  Order.  Calyx  adherent  to  the  ovary,  persistent,  5-  (or  4-)  lobed  ;  lobes 
imbricating  in  aestivation.  Corolla  monopetalous,  the  number  of  its  lobes  frequently  different  from 
those  of  the  calyx  (in  the  Indian  species  both  usually  5)  with  imbricated  aestivation,  stamens 
definite  or  indefinite,  arising  from  the  tube  of  the  corolla,  of  unequal  length,  cohering  in  various 
ways,  but  generally  in  a  slight  degree  only,  round  the  throat  of  the  tube;  anthers,  2-eelled, 
bursting  inwardly;  pollen  broadly  elliptical,  smooth.  Ovary  adhering  to  the  calyx,  rarely  free, 
from  2-  to  5-celled,  cells  opposite  the  lobes  of  the  calyx,  when  the  same  number,  the  partitions 
sometimes  scarcely  adhering  in  the  centre ;  ovules  anatropal,  2  or  several  in  each  cell,  either  all 
pendulous,  or  the  upper  one  ascending ;  style  simple ;  stigma  somewhat  capitate.  Fruit 
drupaceous,  enclosed  in  the  persistent  calyx,  generally  with  all  the  cells,  except  one,  abortive. 
Seeds  ascending  or  suspended,  with  the  slender  embryo  lying  in  the  midst  of  the  fleshy  albumen  ; 
radicle  long,  directed  to  the  hilum ;  cotyledons  flat. 

Affinities.  On  this  point  considerable  difference  of  opinion  exists.  Jussieu,  as  already 
remarked,  referred  all  those  he  knew  to  Ebenacece,  and  most  subsequent  Botanists,  in  adopting 
the  order,  have  generally  coincided  in  viewing  it  as  very  nearly  allied,  and  perhaps  I  may  add,  as 
owing  its  separation  as  much  to  the  adherent  ovary  as  to  its  other  characters.  Mr.  Bentham 
indicates  "their  alliance  with  Ebenacece  amongst  Monopetalce,  and  with  Humeriacece  in  the 
first  instance,  and  in  the  next  place,  with  Meliacece  and  perhaps  with  Aurantiacece  and  Olacinece, 
amongst  Polypetalce.'"  Endlicher  and  De  Candolle  coincide  in  these  views,  all  three  expressing 
their  belief  in  the  near  relationship  existing  between  Styracacece  and  Ebenacece.  Lindley 
dissents,  observing  that  "those  Botanists  who  attach  paramount  importance  to  the  condition 
of  the  corolla,  in  deciding  upon  the  relationship  of  plants,  will  object  to  the  station  now  occupied 
by  Storaxworts  ( Styracaceoe)  which,  because  of  a  slight  adhesion  between  the  petals  are  usually 
associated  with  Ebenads.  But  if  a  less  value  is  assigned  to  that  character  and  more  to  the 
presence  of  albumen,  then  Storaxworts  will  fall  into  a  different  Alliance,  in  which  they  will 
however  present  a  distinct  tendency  towards  Ebenaceous  structure.    For  this  reason  they  are 
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Rex  denticulata. 

1.  Flowering  branch,  male  plant,  natural  size. 

2.  Detached  male  flowers. 

3.  Corolla  opened,  showing  the  stamens. 

4.  Detached  stamens,  back  and  front  views. 

5.  Abortive,  ovary  and  calyx. 

6.  Portion  of  a  branch  of  a  bisexual  tree. 

7.  Cluster  of  fertile  flowers,  natural  size. 

8.  Detached  corolla. 
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here  placed  among  the  Rhamnals.11  The  character  of  the  Rhamnal  Alliance,  as  regards  the  seed 
and  albumen,  is  "definite  seeds  and  an  amygdaloid  embryo,  with  little  or  no  albumen,"''  which, 
compared  with  the  ordinal  characters  of  both  Sapotacea?  and  Styracaceoe,  exhibits  considerable 
discrepancy,  more  indeed  than  between  them  and  Gentianales,  the  Alliance  at  the  head  of  which 
he  places  Ebenaceoe,  and  characterizes  as  having  "the  cotyledons  much  smaller  than  the  radicle, 
lying  in  a  large  quantity  of  albumen."  In  both  Styracaceoe  and  Sapotaceoe,  with  a  few  excep- 
tions, there  is  a  notable  quantity  of  albumen,  the  embyro,  except  in  Bassia  and  perhaps  one  or 
two  others,  not  being  amygdaloidal,  but  axile  in  the  midst  of  copious  fleshy  albumen. 

It  is  with  diffidence  I  venture  to  differ  from  such  high  authorities,  but  still  I  cannot  help 
thinking  that  the  views  of  all  are  erroneous;  misled,  perhaps,  by  Jussieu's  location  of  Symplocos 
in  the  first  instance.  I  view  the  affinities  of  this  order  as  remote,  not  merely  from  Ebenaceoe, 
but  from  the  whole  sub-class  in  which  it  is  now  stationed.  In  short,  I  consider  that  its  true 
affinities  must  be  sought  for  among  Calyciflorce  not  Corollijlorce,  and  in  the  neighbourhood  of  Cap- 
rifoliacece.  According  to  my  ideas,  Styracaceoe  fluctuate  between  Myrtaceos,  Barringtoniacece, 
Caprifoliacece,  and  Philadelphacece,  but  most  nearly  approaches  Caprifoliaceoe  by  their  adherent 
ovary,  monopetalous  corolla,  few,  pendulous  ovules,  and  long,  slender  embryo,  surrounded  by 
much  fleshy  albumen.  In  offering  this  opinion  I  do  not  overlook  the  fact  of  Bentham's  consider- 
ing the  ovary  as  properly  speaking  free,  being,  according  to  his  view,  generally  more  or  less  so 
at  the  time  of  flowering,  though  afterwards  adherent.  He  says,  "In  Symplocos,  and  in  all  the 
genera  associated  with  it,  the  tube  of  the  calyx  is  generally  more  or  less  free  from  the  ovary  at 
the  time  of  flowering,  but  with  the  developement  of  the  fruit  it  adheres  to  it  more  and  more, 
till,  at  maturity,  the  tube  of  the  calyx  becomes  entirely  confounded  with  the  fleshy  pericarp, 
and  the  segments  alone  remain  free,  covering  the  fruit  at  the  top."  My  acquaintance  with  the 
order  is  confined  to  the  Indian  species.  Mr.  Bentham,  when  he  wrote  the  above  sentence,  had 
been  engaged  principally  with  the  examination  of  American  ones,  and  there  may  be  a  dif- 
ference, but  so  far  as  Indian  species  are  concerned,  I  have  no  hesitation  in  saying,  the  ovary  is 
as  distinctly  adherent  in  the  flower-bud,  as  it  is  in  the  fruit  or  in  any  of  the  above  named 
Calyciflorous  orders,  and  hence,  that  his  observations,  if  really  correct,  which  I  doubt,  do  not 
militate  against  my  conclusions  which  are  derived  from  the  examination  of  other  and,  it  would 
appear,  totally  distinct  genera,  though  considered  the  same. 

On  turning  to  Caprifoliacece  I  find  the  essential  characters  of  that  order  are  :  adherent  ovary  ; 
united  petals  (corolla  monopetalous)  ;  fruit  crowned  with  the  lobes  of  the  calyx  ;  embryo  straight, 
in  the  centre  of  a  fleshy  albumen,  with  the  radicle  pointing  to  the  hilum :  all  of  which  equally 
belong  to  Styracaceoe.  There  are  others  appertaining  to  both  orders  keeping  them  distinct, 
but  the  coexistence  of  so  many,  of  the  highest  importance,  show  how  nearly  they  are  related 
and  how  perfectly  distinct  from  all  the  orders  among  which  the  latter  are  now  grouped.  When 
constructing  the  preceding  conspectus,  I  had  only  cursorally  examined  the  affinities  of  this 
order  and  had  not  arrived  at  my  present  conclusions  until  after  it  had  been  sent  to  the  press. 

Geographical  Distribution.  The  species  of  this  order  are  confined  to  the  tropical  and 
sub-tropical  regions  of  America  and  Asia;  only  one  is  recorded  from  Africa  and  none  from 
New  Holland.  In  America  they  are  much  more  numerous  than  in  Asia.  Those  belonging 
to  the  Indian  peninsula  are  alpine  or  sub-alpine  plants,  I  do  not  recollect  ever  having  met  with 
any  on  the  plains,  while  on  both  the  Neilgherries  and  Pulney  mountains,  they  are  compara- 
tively numerous,  nine  or  ten  species  being  indigenous  to  the  former.  A  few  extend  as  far  north 
as  the  Himalayas,  at  the  foot  and  at  moderate  elevations  of  which  they  are  found.  One  is  com- 
mon at  Mussuree. 

Properties  and  Uses.  These  are  not  important.  Benzoin  and  Storax  are  both  derived 
from  species  of  this  family,  and  both  form  considerable  articles  of  commerce  and  are  to  some 
extent  used  in  medicine,  especially  in  combination  with  expectorants,  the  operation  of  which 
they  are  believed  to  promote.  Benzoin  enters  into  the  composition  of  Paragoric  elixir  and 
court-plaster.  The  leaves  of  some  are  used  in  dying,  and  the  Bark  of  S.  spicata  forms  a 
mordant  for  red  dyes,  for  which  purpose  it  is  imported  to  some  extent  into  Madras,  though 
common  enough  in  sub-alpine  regions  among  ourselves. 
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Remarks  on  Geneka  and  Species.  De  Candolle  divides  the  order  into  three  tribes, 
Symplocece,  Styracece,  and  Pamphiliacece.  Species  appertaining  to  the  2  first  are  found  in  India, 
those  of  the  last  are  all  American.  The  first  tribe  contains  only  one  genus,  Symplocos,  but 
it  is  a  large  one,  embracing  nearly  70  species,  and  appears  too  complex  in  its  composition. 
De  Candolle  groups  the  species  under  5  sections  some  of  which  seem  amply  distinct  to  admit  of 
their  being  viewed  as  separate  genera,  as  will  be  seen  from  the  examples  given  in  the  supple- 
mentary plate  devoted  to  analyses  of  this  and  the  following  order.  Linna?us  gave  two  genera, 
Symplocos  and  Hopea,  to  my  mind  very  distinct :  unfortunately  the  latter  was  reduced  and 
united  with  the  first  and  the  name  subsequently  given  to  a  totally  distinct  Indian  genus.  This 
is  to  be  regretted,  for,  if  the  Linnaean  Hopea  is  again  revived,  it  will  cause  no  end  of  synonyms 
between  the  two  genera,  a  contingency  only  to  be  avoided  by  departing  from  the  rule  of  priority 
and  adopting  one  of  the  other  names  now  reduced.  The  genus  Hopea  of  Linnaeus  is  distin- 
guished from  Symplocos,  by  the  deeply  divided,  almost  polypetalous  corolla,  and  the  stamens 
free  almost  to  the  base ;  while  in  Symplocos  the  petals  are  united  at  the  base  into  a  distinct 
tube  and  so,  in  like  manner,  are  the  three  or  four  rows  of  filaments.  (See  figs.  A.  plate  151  b.) 
It  will  be  remarked  that  the  figures  representing  vertical  sections  of  the  ovary  of  all  the  three 
species,  which  I  have  again  verified,  show  that  it  is  completely  adherent  to  the  tube  of  the  calyx, 
and  that  the  apparently  free  portion  is  a  mere  fleshy  thickening  of  the  base  of  the  style.  Jn 
addition  to  the  8  species  figured  in  the  Icones,  my  herbarium  contains  several  still  unpublished 
ones,  but  which  I  cannot  venture  to  characterize  without  reference  to  authentic  specimens  or 
figures  in  both  of  which  my  collection  is  deficient. 


EXPLANATION 

Symplocos  spicata. 

1,  2.  Expanded  flower,  front  and  side  views. 

3.  Stamens. 

4.  Calyx  and  ovary. 

5.  The  same  cut  vertically. 

6.   cut  transversely. 

7.  A  raceme  of  fruit,  natural  size. 

EXPLANATION  OF 

A.  Symplocos  obtusa. 

1.  Expanded  flower,  slightly  enlarged. 

2.  Calyx  partially  removed  to  show  the  enlarged 
base  of  the  style  and  3  stigmas. 

3.  Ovary  cut  vertically,  adherent  to  the  tube  of  the 
calyx. 

4.  Fruit  cut  transversely. 

5.   cut  vertically,  seed  and  embryo  in  situ. 

6.  Embryo  detached. 

7.  Symplocos  pendula.    Expanded  flower. 


OF  PLATE  150. 

8.  A  detached  berry. 

9.   cut  transversely,  but  seed  imperfect. 

10.  Fruit  of  &  obovata,  natural  size. 

11.   cut  transversely. 

12.   cut  lengthwise. 

13.  Detached  seed. 

14.  Same  dissected,  showing  the  straight  embryo  in 
the  midst  of  copious  albumen. 

PLATE  151,  b.  partly. 

8.  Corolla  opened,  stamens  several  series,  monadel- 
phous,  at  the  base  inserted  on  the  tube. 

9.  Detached  stamens,  filaments  contracted  at  the 
point. 

10.  Calyx  opened  to  show  the  fleshy  base  of  the 
style. 

11.  Ovary  cut  vertically,  adherent  to  the  tube  of  the 
calyx  ;  cells  2-ovuled,  the  upper  apparently  aborted. 

12.  Ovary  cut  transversely,  2-celled  with  2  ovules  in 
each. 


CII. — OLEACE^E. 

We  are  now  about  to  enter  on  the  examination  of  a  series  of  orders  characterized  by  having 
dicarpillary  ovaries,  and  to  that  extent,  at  least,  differing  from  all  the  preceding  corolliflorous  ones. 
On  this  character  I  am  disposed  to  place  much  reliance  in  tracing  their  affinities,  and  therefore 
direct  attention  to  it  in  this  place.  Assuming  that  I  am  correct  in  proposing  the  removal  of 
Styracacece  from  this  sub-class,  then  Ilicinece  would  form  the  transition  from  the  polyearpillary 
to  the  dicarpillary  orders,  as  having  assigned  to  it  a  dicarpillary  genus,  thus  confirming  the 
relationship,  observed  by  many  Botanists,  existing  between  it  and  Oleacece,  by  showing  that, 
exclusive  of  other  characters,  the  two  orders  may  be  said  to  touch  at  that  point. 

The  few  genera  of  this  order  known  to  Jussieu,  were  united  by  him  to  the  Jasmines,  forming 
the  bulk  of  his  order  Jasminece,  with  which  they  agree  in  their  monopetalous,  diandrous  flowers. 
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And,  until  lately,  many  Botanists  seemed  disposed  to  adopt  this  distribution  ;  viewing'  the  two 
orders  rather  as  sections  of  one,  than  two  distinct  families,  though,  so  long  ago  as  1806,  they 
had  been  distinguished.  In  1810  Mr.  Brown  declared  them  abundantly  distinguished  by  the 
position  of  the  ovules  and  structure  of  the  seed,  added  to  the  divisions  and  aestivation  of  the 
corolla.  While  fully  coinciding  with  that  most  learned  Botanist,  as  to  the  propriety  of  their 
separation,  I  do  not  think  the  reasons  assigned  quite  satisfactory.  As  regard*  the  position  of  the 
ovules  and  structure  of  the  seed  on  which  he  founds  it,  they  are  interblended,  unless  we  are  pre- 
pared to  advance  a  step  further,  and  constitute  the  section  Chionanthece  a  separate  order.  This 
might  be  done  without  doing  much  violence  to  nature,  though  I  consider  it  scarcely  required  ; 
and  yet,  unless  we  do  so,  the  ovary,  ovules,  and  seed  furnish  only  partially  distinguishing  marks 
between  the  two  families.  Brown's  character  of  the  ovary  and  seed  of  Oleacece  is,  "ovarium 
simplex,  biloculare,  loculis  dispermis,  ovulis  pendulis  collateralibus.  Semina  albuinine  dense 
carnoso,  copioso of  Jasminece,  "ovarium  loculis  1-spermis;  ovulis  erectis.  Semen  albumine 
nullo  vel  parcissimo.11  1  am  enabled  to  set  against  these,  the  fact  of  the  ovules  of  the  section, 
Chionanthece,  of  Oleacece,  being  ascending  or  even  erect,  and  the  seed  exalbuminous,  and  that, 
of  many  species  of  the  section  "Trifoliatce"  of  Jasminum,  having  dispermous  cells,  and  the 
ovules  descending,  or  at  all  events  amphitropous,  that  is,  attached  by  the  middle.  I  certainly 
have  not  yet  met  albumen  except  very  sparingly  in  any  Jasminum,  but  examples  of  the  others 
will  be  adduced,  showing  that,  as  regards  the  ovary,  ovules,  and  seed,  the  two  orders  pass  into 
each  other  and  are  intimately  blended.  We  must  look  therefore  to  other  parts  of  their  organ- 
ization for  distinctive  marks. 

Character  of  the  Order.  Flowers  hermaphrodite  or  dioicous.  Calyx  monophyllous, 
persistent,  4-cleft  or  4-toothed.  Corolla  monopetalous,  hypogynous,  4-cleft  or  sometimes  4- 
petaled,  with  the  petals  united  by  pairs  by  the  filaments,  sometimes  wanting,  by  abortion, 
in  the  female  flowers,  sub-valvate  in  aestivation.  Stamens  2,  attached  to  the  base,  alternate 
with  the  lobes  or  petals;  anthers  2-celled,  dehiscing  longitudinally.  Ovary  simple,  free,  without 
a  hypogynous  disk,  2-celled,  with  2  collateral,  pendulous  or  amphitropous  ovules  in  each  ;  style 
1  or  none  ;  stigma  bifid  or  undivided.  Fruit  drupaceous,  or  baccate,  or  capsular,  often  1 -seeded 
by  abortion.  Seed  usually  pendulous,  albumen  generally  copious,  dense,  fleshy ;  sometimes 
sparing  or  wanting.  Embryo,  when  albumen  is  copious,  straight,  about  half  the  length  of  the 
seed,  cotyledons  foliaceous ;  when  wanting  cotyledons  amygdaloid. — Trees  or  shrubs  with  oppo- 
site, simple  or  unequally  pinnate  leaves.  Racemes  or  panicles  axillary,  or  terminal,  one  brae- 
teate.    Flowers  often  fragrant,  white  or  lilac  coloured. 

De  Candolle  remarks  that  the  species  of  this  order  often  greatly  differ  both  by  habit 
and  character,  and  that  their  affinities  are  best  brought  to  light  by  grafting.  "Thus  the  Lilac 
will  graft  on  the  Ash,  the  Chionanthus  on  Fontanesia,  and  I  have  even  succeeded  in  making  the 
Persian  Lilac  live  10  years  on  the  Phillyria  latifolia.  The  Olive  will  take  on  the  Phillyria  and 
even  on  the  Ash,  but  we  cannot  graft  Jasmine  on  any  of  the  Olive  tribe,  a  circumstance  which 
confirms  the  propriety  of  separting  these  two  orders." 

Affinities.  As  regards  the  more  remote  relationships  of  this  order,  Botanists  seem 
pretty  well  agreed,  nearly  all  referring  to  Ebenacece,  Sapotacece,  and  Ilicinece,  as  being  more  or 
less  remotely  related  ;  the  nearer  ones,  with  the  exception  perhaps  of  Jasminece,  are  not  so 
obvious.  In  De  Candolle's  Prodromus  it  stands  at  the  head  of  the  series  of  orders  distinguished 
by  their  dicarpillary  ovaries,  as  forming  the  transition  order,  in  the  lineal  arrangement,  between 
the  two  groups  of  corolliflorous  orders ;  those,  namely,  having  more  than  two  carpels,  and  those, 
with  rare  exceptions,  limited  to  two.  Bearing  this  structure  in  mind,  as  well  as  its  extreme 
constancy  in  orders  where  it  does  occur,  it  provides  a  nearly  invariable  line  of  separation 
between  the  Olives  and  Ebonies,  Hollies,  &c,  otherwise  very  nearly  allied.  I  say,  nearly 
invariable,  for  one  genus,  referable  to  Ilicinece,  has  a  2-celled  ovary.  The  line  of  distinction  on 
the  other  side  is  not  so  well  marked,  I  mean  that  between  the  Olives  and  other  dicarpillary 
orders.  The  order  is  itself  highly  complex,  being  composed  of  a  number  of  groups  each  of 
which  might  almost  be  elevated  to  the  rank  of  an  order. 
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In  Fra,vinece  (Ash  tribe),  for  example,  we  have  polygamous,  apetalous,  and  also  polypetalous 
flowers,  with  samaroid  fruit  and  albuminous  seed.  In  Syringece  (Lilacs),  we  have  monopetalou.s, 
tubular  flowers,  capsular  fruit,  and  albuminous  seed.  In  Oleinece  (true  Olives),  we  have  both 
tubular  and  deeply-parted  flowers,  baccate  or  drupaceous  fruit,  and  abundantly  albuminous  seed. 
And  lastly,  we  have  in  Chionanthece  the  flowers  and  habit  of  Oleinece  combined  with  ascending 
or  amphitropal,  not  pendulous,  ovules  and  exalbuminous  seed.  These  might  all  perhaps  be  raised 
to  the  rank  of  orders,  especially  the  last,  on  nearly  the  same  ostensible  grounds  that  led  to  the 
elevation  of  Jasminece,  viz.  exalbuminous  seed  and  ascending  ovules,  but  still  it  seems  to  me 
improper  to  raise  them  higher  than  sections,  since  all  have  tetramerous  flowers  and  possess  the 
property  of  intercommunication  by  grafting,  which  the  Jasmines  do  not.  But  while  thus  complex 
in  itself  we  find  no  other  that  can  be  confounded  with  it.  Even  the  Jasmines,  which  some 
Botanists  seem  disposed  to  unite,  and  nearly  all  place  next  each  other,  is  by  others  considered  but 
remotely  allied,  and,  if  such  indeed  be  the  case,  we  may  then  look  upon  both  as  isolated  orders 
having  affinities  but  no  positively  near  relationships.  Lindley  observes,  "To  me  I  confess 
that  the  unsymmetrical  flowers  of  Jasmines  offer  a  great  difficulty  in  the  way  of  placing  them 
in  even  the  same  Alliance  as  Olives,  the  more  especially  because  that  peculiarity  is  connected 
with  a  decidedly  nucamentaceous  fruit.  The  two  stamens  usually  present  in  Oliveworts  may 
be  taken  to  show  that  the  flowers  of  the  order  are  really  y  which  is  confirmed  by  Tesserandra, 
which  has  four  stamens :  the  2  stamens  of  Jasmineworts  are  probably  connected  with  a 
quinary  type.  The  true  affinity  seems  to  be  with  Night-shades,  as  is  indicated  by  the  dicarpil- 
lary  fruit,  regular  symmetrical  monopetalous  corolla,  axile  placenta  and  undivided  fruit  of  both 
orders."  On  these  grounds  he  places  the  Oleacece  in  his  Solanal  alliance,  next  Solanacece ;  and 
Jasminece  in  his  Echial,  next  Boraginece  and  Labiatce,  observing  that  "their  unsymmetrical 
flowers  and  deeply  lobed  fruit  suggest"  that  affinity,  and  seem  to  point  distinctly  to  those  mono- 
petalous orders  in  which  the  number  of  stamens  is  different  from  that  of  the  divisions  of  the 
corolla,  such  as  Labiates  and  Verbenas.  Different  persons  draw  different  conclusions  from  the 
same  premises  and,  in  common,  I  believe,  with  most  other  Botanists,  I  confess  I  cannot  see  much 
relationship  between  Oleacece  and  Solanacece,  but  think  that  I  can  trace  a  good  deal  of  affinity 
between  them  and  Apocynacece  and  Loganiacece,  and  so  much  between  them  and  Jasminece^ 
that  I  cannot  tell  where  the  one  ends  and  the  other  begins,  though  in  their  extreme  forms  so 
abundantly  distinct.  Between  Notelcea  and  Jasminum  officinale,  the  distance  is  extreme — the 
former  having  simple  leaves,  sub-polypetalous  flowers,  ovaries  with  2  pendulous  ovules  in  each 
cell,  a  single  sub-drupaceous  fruit  and  copiously  albuminous  seed ;  in  every  one  of  which  par- 
ticulars the  reverse  is  the  case  in  the  other  ;  which  is  still  further  removed  by  the  form  and 
number  of  its  calyx  lobes,  and  the  aestivation  of  the  lobes  of  the  corolla.  But  if  we  compare 
Notelcea  with  Jasminum  auriculatum  we  find  the  distance  considerably  diminished  by  the 
approximating  forms  of  the  calyx,  and  the  ovaries  in  both  having  2  ovules  in  each  cell ;  the 
seed  are  still  different,  the  one  being  albuminous  the  other  exalbuminous.  Passing  from  Oleacece 
to  Chionanthece,  we  find  the  distance  still  further  reduced,  for  now  the  seed  of  both  families 
are  exalbuminous,  the  ovules  of  Chionanthece  lose  their  distinctly  pendulous  character,  while 
those  of  some  Jasmines  lose  their  distinctly  ascending  one,  and  become  amphitropous.  The 
habit  still,  however,  marks  their  difference,  Jasmines  being  generally  twining  and  Olives 
erect,  the  Jasmines  besides  have  generally  a  well-developed  style,  while  that  of  Olives  is  much 
reduced  or  obsolete. — Advancing  one  step  further,  we  come  to  Chondrospermum  which  unites 
the  two  families.  In  this  genus,  the  corolla  is  either  4-  or  5-cleft  with  valvate  aestivation,  and 
the  style  is  reduced  as  in  Olives,  but  the  cells  of  the  ovary  has  only  one  ascending  ovule,  and 
the  habit  is  twining  as  in  Jasmines.  The  seed  is  unknown.  Here  then  we  have  the  flower  of 
Oleinece  with,  the  ovary  and  habit  of  Jasminece:  to  which  of  the  two  does  it  belong?  And 
lastly,  in  J.  rigidum  we  have  a  4-lobed  calyx.  The  transition  between  the  two  orders  being 
thus  progressive,  I  cannot  quite  coincide  with  Brown  in  saying  of  Jasminece,  "Ordo  ab  Oleinis 
abunde  diversus  situ  ovulorum  structura  semiuis  nee  non  divisione  et  aestivatione  corolla?." 
And  still  less  can  I  agree  with  Lindley  in  viewing  Olives  as  more  nearly  akin  to  night-shades 
than  to  Jasmines  or  Jasmines  to  Echiums  than  to  Olives.  The  want  of  symmeti-y  observable 
in  the  flowers  of  Jasmines  is  not,  it  appears  to  me,  akin  to  that  of  Labiates,  but  to  that  of 
Potaleads,  and  the  rest  of  the  structure  more  in  conformity.    On  these  grounds  I  view  Olives 
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and  Jasmines  as  being  so  nearly  akin  as  to  be  undistinguishable  in  their  extreme  forms,  and 
through  the  medium  of  the  ribbed  leaves  of  the  transition  species,  Chondrospermum  amilaci- 
folium,  brought  into  almost  immediate  contact  with  Potaliece. 

Geographical  Distribution.  This  family,  though  of  limited  extent  as  regards  the 
number  of  species,  about  140,  has  a  wide  geographical  range.  Northern  Europe,  with  the 
exception  of  Lapland,  has  its  Ash  and  Privit,  and  the  Lilac  has  been  introduced.  Of  the 
southern  provinces  the  Olive  proper,  as  is  well  known,  is  a  native.  Thence  they  extend 
Eastwards  towards  India  and  China,  and  Westwards  to  North  America.  The  genus  Olea 
is  frequent  in  India,  one  half  its  species,  as  restricted  by  De  Candolle,  being  natives.  A  few 
are  found  at  the  Cape  and  in  New  Holland,  and  three  or  four  in  the  Mauritius  and  Madagascar. 
They  are  however  so  sparingly  found  in  Africa,  that  Endlicher  declares  them  excluded  from  that 
quarter  of  the  globe  :  "Ex  Africa  exules."  In  the  Indian  peninsula  they  are  generally  natives 
of  alpine  or  subalpine  regions,  enjoying  a  temperate  climate,  but  are  not  confined  to  them,  for 
I  have  repeatedly  met  with  species  in  the  jungle-covered  plains.  They  are  scattered  over 
India  from  the  Himalayas  to  Ceylon,  and  Eastward  to  the  Tenasserim  provinces,  and  thence 
again  to  China. 

Properties  and  Uses.  The  Olive  oil,  so  well  known,  and  used  for  so  many  purposes, 
is  expressed  from  the  fruit  of  the  common  Olive,  which,  however,  is  the  only  one  that  yields 
it  in  any  quantity.  The  Olive  itself,  preserved  in  salt  and  vinegar,  is  in  general  repute  as 
an  esculent,  while  the  bark  and  leaves,  being  bitter  and  astringent,  are  considered  substitutes 
for  Cinchona.  None  of  the  numerous  Indian  species  of  Olea  seem  to  be  employed  for  medici- 
nal purposes,  but  the  timber  of  several  is  in  repute  for  its  hardness  and  durability.  A  species 
of  Ash  furnishes  the  gentle,  sweet  aperient,  Manna,  and  the  bark  is  said  to  possess  febrifugal 
properties,  and  the  leaves  to  be  nearly  as  cathartic  as  Senna.  Of  Syringa  vulgaris  it  is 
recorded,  that  its  febrifugal  properties  are  undoubted.  "In  that  part  of  the  province  of  Berri, 
called  Brenne,  which  is  marshy  and  insalubrious  to  the  last  degree,  the  peasants  employ  no 
other  remedy  for  the  intermittent  fever  which  prevails  there." — Lind.  A  most  important  fact, 
since  the  Lilac  is  so  easily  cultivated  in  Europe  and  Cinchona  is  so  expensive. 

Remarks  on  Genera  and  Species.  In  his  late  revision  of  the  order  De  Candolle  per- 
formed an  important  service  in  subdividing  it  into  4  tribes  according  to  the  fruit  and  seed. 
The  Ash  distinguished  by  its  samara  or  winged  fruit ;  the  Lilac  by  having  a  capsule ;  the 
Olives  by  their  drupe  or  berry,  and  the  Chionanths  by  having  exalbuminous  seed,  to  which 
I  would  add  ascending  or  amphitropous  ovules.  The  former  of  these  is  important  as  some 
species  hitherto  referred  to  Chionanthtis  and  Linociera,  are  thereby  removed  to  the  Olive  tribe, 
from  which  they  had  been  separated  on  account  of  the  elongated  lobes  of  the  corolla.  Brown 
remarks  under  Chionanthus,  "ab  Olea  differt  solummodo  figura  laciniarum  corollae,"  from 
whence  it  may  be  inferred  that  his  C.  axillaris  is  very  nearly  akin  to  my  Olea  linocieroides 
and  Linociera  malabarica,  is  also,  I  now  find,  a  long-petaled  Olea.  It  may  now  be  asked 
whether  these  should  be  referred  to  Olea  or  made  to  constitute  the  type  of  a  new  genus  ?  The 
first  half  of  the  question  I  am  hardly  competent  to  answer,  being  so  uncertain  as  to  what  really 
does  constitute  a  genuine  species  of  that  genus.  De  Candolle  distinguishes  his  new  genus 
Visiania  from  Olea  by  its  fruit,  which  are  thus  defined : 

Olea.  "Drupa  baccata,  carne  oleosa,  putamine  osseo,  abortu  2  et  sepius  1-spermo,  semina 
inversa,  albumen  carnosum. 

Visiania.  Fructus  obovati,  out  oblongi,  carne  parcissima,  putamine  chartaceo  fragili.  Albu- 
men carnosum." 

According  to  these  characters  we  have  not,  so  far  as  I  am  aware,  a  single  genuine  Olive 
in  India,  the  fruit  of  all  that  I  have  seen  being  sparingly  fleshy  with  fragile  putamen,  not 
hard  bony  stones  like  the  true  olive ;  nor  am  I  aware  of  any  species  of  the  genus  except 
O.  Europcea  being  strictly  referable  to  the  genus.  A  new  revision  of  the  order  seems,  there- 
fore, called  for,  in  the  course  of  which,  it  seems  not  improbable  that  some  of  the  already  long 
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list  of  genera,  might  be  beneficially  dispensed  with.  In  the  mean  time  it  is  quite  impossible, 
by  the  characters  given,  to  distinguish  Visiania  from  the  Indian  Olives ;  I,  therefore,  in  pub- 
lishing a  figure  of  one  of  the  species,  referred  it  to  Olea,  the  terminal,  panicled  inflorescence 
forming  the  only  distinguishing  mark,  and  to  this  so  high  a  generic  value  is  not  yet  accorded, 
however  useful  as  a  specific  or  even  sectional  character. 

The  species  employed  to  illustrate  the  order  is  O.  dioica,  as  exhibiting  petaled  and  apeta- 
lous  flowers,  but  my  specimens  being  defective  in  ripe  fruit,  I  have  in  a  supplementary  plate 
given  analyses  of  other  two  species,  one  with  long,  the  other  with  short  petals,  also  of  a  species 
of  Linociera,  to  show  the  difference  in  the  position  of  the  ovules  and  structure  of  the  seed. 
The  position  of  the  ovules  merits  much  attention  in  this  family,  as  by  their  direction  we  are 
enabled  to  determine  the  place  of  an  unknown  species  even  without  fruit.  Roxburgh  seems 
to  be  the  only  author  who  has  noticed  the  amphitropal  position  of  the  ovules  in  the  description 
of  his  Chionanthus  dichotoma,  and  was  the  first  to  assign  want  of  albumen  as  part  of  the 
generic  character.  Endlicher  has  introduced  it  into  his  character,  but  states  that  the  ovules 
are  suspended  from  the  apex  of  the  septum,  which  is  not  the  case  in  any  of  those  I  have 
examined.  In  Chondrospermum  the  ovules  are  attached  a  little  below  the  middle,  and  are 
ascending,  which  led  Wallich,  when  he  first  described  that  plant,  to  suggest  that  it  might  more 
properly  belong  to  Jasminece.  De  Candolle  has  acted  on  that  suggestion  and  placed  the  genus 
at  the  head  of  that  order,  as  forming  the  connecting  link  between  the  two,  and  it  certainly 
participates  in  some  of  its  characters  of  both,  but  of  the  two  seems  more  nearly  to  approach 
Oleacece  in  the  valvate  estivation  of  its  usually  4-lobed  corolla  and  sessile  stigmas.  But,  view 
it  as  we  may,  it  is  a  very  anomalous  genus  and  might  with  nearly  equal  propriety  be  referred, 
so  far  as  yet  known,  to  either.  The  fruit,  unfortunately,  is  still  unknown,  and  until  it  is  found 
its  true  place  cannot  be  determined. 


EXPLANATION  OF  PLATE  151. 

Olea  dioica.  6.  Calyx  and  abortive  ovary. 

1.  Flowering  branch,  male — 2.  Female.  7.  Female  flower. 

3.  Male  flower.  8.  Ovary  cut  vertically. 

4.  Corolla  split  open.  9.   cut  transversely. 

5.  Anthers,  back  and  front  views. 


EXPLANATION 

B.  1.  Olea  glandulifera,  flower-bud. 

2.  Expanded  flower. 

3.  Detached  corolla,  split  open. 

4.  Stamens,  back  and  front. 

5.  Calyx  and  ovary,  calyx,  in  this  instance,  3-lobed, 
not  4,  as  usual.    See  fig.  1. 

6.  Ovary  cut  vertically,  ovules  pendulous. 

7.   cut  transversely. 

8.  A  fruit  not  quite  full  grown. 

9.  Cut  transversely,  showing  the  embryo  in  the  midst 
of  fleshy  albumen. 

10.  A  detached  seed. 

11.  Cut  longitudinally  to  show  the  embryo  in  situ. 

12.  Olea  linosieroides  (R.W.),  expanded  flower. 

13.  Two  of  the  petals,  united  by  a  filament. 

14.  Anthers,  back  and  front  views. 

15.  Ovary  cut  vertically,  calyx  lobes  ciliate. 

16.   cut  transversely. 

17.  A  fruit,  dried,  and  somewhat  shrivelled. 

18.  Cut  transversely,  showing  a  solitary  albuminous 
seed. 

19.  A  detached  seed. 


OF  PLATE  151-b.  partly. 

20.  A  detached  seed  cut  to  show  the  embryo  in  situ. 

21.   detached  embryo. 

C.  1.  Linociera  intermedia  (R.W.),  clusters  of  flowers. 

2.  Petals  detached,  united  by  pairs  by  the  stamens. 

3.  Anthers,  back  and  front  views. 

4.  Ovary  and  calyx,  stigma  2-lobed. 

5.  Ovary  cut  vertically,  ovules  amphitropal. 

6.   cut  transversely. 

7.  A  mature  fruit,  real  size. 

8.           half  the  putamen  removed,  to  show  the 

Amygdaloid  seed  in  situ. 

9.   cut  transversely  exalbuminous. 

D.  Chondrospermum  smilacifolium,  Wall. 

1.  Detached  flower,  corolla  4-lobed. 

2.  Corolla  split  open. 

3.  Anthers,  back  and  front. 

4.  Calyx  and  ovary. 

5.  Detached  ovary. 

6.   cut  vertically,  ovules  ascending. 

7.   cut  transversely,  1  ovule  in  each  cell. 
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CIIL— AZIMACEiE. 

This  small  order,  consisting  of  a  single  genus,  was  first  defined  as  snch  by  the  late 
Mr.  George  Gardner  and  myself  in  the  Calcutta  Journal  of  Natural  History  for  April  1845. 
At  that  time  we  considered  it  amply  distinct  from  Oleacece.  A  more  intimate  acquaintance  with 
that  order,  especially  the  section  Chionanthece,  leads  me  to  doubt  whether  indeed  it  ought  to 
be  retained  as  a  distinct  order,  a  doubt  which  is  strengthened  by  the  discovery  of  a  tetrandrous 
Oleacea  in  Miers1  new  genus  Tesserandra.  With  that  genus  I  am  not  acquainted,  not  even 
with  the  character,  but  as  Lindley  adopts  it  in  his  Vegetable  Kingdom,  I  have  no  doubt  of 
its  being  correctly  referred  to  that  order. 

Character  of  the  Order.  Flowers  dioicous.  Male.  Calyx  urceolate,  4-cleft.  Petals 
4,  hypogynous,  equal,  aestivation  valvate.  Stamens  4,  hypogynous ;  anthers  2-celled,  introrse, 
dehiscing  longitudinally,  connective  shortly  produced,  apiculate.  Ovary  abortive,  conical. 
Female.  Calyx  irregularly  2-4-cleft.  Corolla  as  iu  the  male,  stamens  rudimentary.  Ovary 
hypogynous,  turgid,  2-celled,  with  a  single  ovule  in  each  cell.  Style  none ;  stigma  sessile, 
peltate,  somewhat  2-lobed.  Fruit  a  globose  berry,  2-celled  or  rarely,  by  abortion,  1 -celled  ; 
cells  one-seeded.  Seeds  erect,  plano-convex  ;  testa  coriaceous,  rugose  ;  albumen  none.  Embryo 
lenticular ;  cotyledons  fleshy,  cordato-auriculate  at  the  base  ;  radicle  inferior. — A  rambling 
shrub  with  opposite  leaves ;  from  the  axils  of  each  of  which  spring  two  long,  divaricate,  pungent 
prickles.  Flowers  small,  axillary,  sessile,  solitary  or  aggregated.  Fruit  a  soft,  white,  very 
juicy  berry. 

Affinities.  When  establishing  this  order,  Mr.  Gardner  and  I  expressed  our  belief  that 
it  was  intermediate  between  Oleacece  and  Jasminece,  but  sufficiently  distinct  from  both,  con- 
sidering it  essentially  distinct  from  Oleacece  by  its  erect  not  pendulous  ovules,  and  exalbuminous 
seed  (characters  to  which  I  now  attach  less  value  than  I  did  then)  ;  and  as  agreeing  with 
JasminecB  in  the  ovary  and  baccate  fruit,  but  differing  in  the  floral  envelopes.  I  now  view  it 
as  very  nearly  akin  to  Chionanthece,  in  fact  as  almost  referable  to  that  group,  the  points  of 
distinction,  so  far  as  I  can  see,  scarcely  attaining  ordinal  value.  Lindley  places  it  among  the 
Ilicinece  without  any  doubt,  a  distribution  which  its  erect  ovules  and  exalbuminous  seed  pre- 
vents my  adopting.  Others  have  placed  it  in  Jpocynece,  and  D.  C.  suggests,  that  it  may  belong 
to  Loganiacece  which  I  view  as  being  about  equally  remote  from  its  real  affinities,  but  both 
tending  to  confirm  the  propriety  of  its  present  location  ;  while  the  existence  of  a  tetrandrous 
genus  (Tesserandra)  in  Oleacece  seems  to  justify  the  remark  that  it  is  not  sufficiently  distinct 
from  that  order.    M.  Bojer  of  the  Mauritius  also  suggests  its  affinity  with  Loganiacece. 

Geographical  Distribution.  India  and  the  Cape  of  Good  Hope  are  the  only  countries 
in  which  Axima  has  yet  been  met  with.  In  India  it  is  most  abundant  and  widely  distributed 
over  the  peninsula,  but  I  am  unable  to  say  how  far  north  it  extends.  Wallich  refers  to  a 
species  from  Burmah ;  and  Harvey  characterizes  the  genus  from  Cape  specimens. 

Properties  and  Uses.  Little  seems  known  under  this  head.  The  leaves  when  bruised 
have  a  peculiar,  heavy,  disagreeable,  musky  smell,  and  the  juice  is  by  the  natives  prescribed  as 
an  expectorant  in  cases  of  Cough,  Consumption,  and  Humoral  Asthma,  but  as  it  is  always 
conjoined  with  many  other  things,  it  is  impossible  to  say  to  what  extent  the  benefit  derived, 
if  any,  is  due  to  its  curative  action.  The  powder  of  the  roots  is  also  occasionally  similarly 
employed. 

Remarks  on  Genera  and  Species.  In  an  order  consisting  of  one  genus,  and  two  or 
three  species,  there  is  little  room  for  remarks  under  this  head,  I  shall  therefore  content  myself 
with  one  or  two  passing  remarks  on  the  name  we  have  adopted  for  the  order.  Lamack  first 
named  and  published  the  plant  on  which  it  is  founded  in  1783  in  the  Encyclopedia  Methodiqne, 
a  large  and  costly  work,  and  of  course  likely  to  be  in  few  hands.    In  1784  LTieritier  repub- 
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lished  it  in  his  "Sterpes  Novae,"  a  less  costly  work,  but,  apparently  not  being  aware  of  Lamackfs 
name,  called  the  genus  Monetia,  which  soon  became  the  better  known  of  the  two,  and  seems 
to  have  been  generally  adopted  by  all  subsequent  writers  except  Jussieu  and  Persoon.  ,  Of 
course  in  constructing  the  order,  we  adopted  the  name  which  had  priority  in  its  favour,  in  the 
hope  of  at  the  same  time  doing  justice  to  the  original  discoverer,  and  preventing  an  unnecessary 
synonym  being  added  to  our  list. 


EXPLANATION  OF  PLATE  153. 


Azima  letracantha. 

1.  Flowering  branch,  natural  size. 

2.  Male  flower. 

3.  Same  split  open. 

4.  Anthers  back  and  front  views. 

5.  Flowering  shoot,  female. 

6.  Female  flowers,  and  accompanying  spines. 

7.  Female  flower  dissected. 

8.  Stamens  of  female  flower. 

9.  10.  Ovary  cut  vertically  and  transversely. 


11.  Branch  with  mature  fruit. 

12.  Fruit  cut  transversely. 

13.  Mature  seed. 

14.   magnified. 

15.  Testa  removed,  showing  the  large  cotyledons  and 
inferior  radicle. 

16.  Cotyledons  seen  from  within. 

17.  Portions  of  a  leaf  magnified,  showing  the  pube- 
scence. 


CIV.-JASMINE.E. 

This,  so  far  as  the  name  goes,  is  an  old  order,  being  first  so  designated  by  Jussieu,  but  as 
he  constructed  it,  it  was  rather  complex,  including  both  Jasmineae  and  Oleaceae,  and  two  genera 
belonging  to  other  orders.  Mr.  Brown  in  his  Prodromus  limited  the  order  to  Jasminum  and 
Nyctanthes,  separating  the  Oleaceous  genera  to  form  a  distinct  family.  This  arrangement  has 
been  pretty  generally  adopted  by  subsequent  Botanists,  but  not  unanimously.  Richard,  I 
believe,  still  adheres  to  the  old  order  and  in  1831,  when  Dr.  Arnotfs  article  "Botany,"  in  the 
Encyclopedia  Britannica,  appeared,  he  held  the  same  views ;  but  has  since  adopted  Brown's. 
Until  very  recently,  I  had  no  doubt  on  the  subject,  considering  them  as  thoroughly  distinct  as 
Jasminece  and  Asclepiadece,  and  I  still  think  them  quite  distinct,  though  I  confess  I  am  unable, 
while  Chondrosperm  remains  here,  to  tell  where  the  one  begins  and  the  other  ends.  Under 
Oleacece  I  have  shown  that  characters  taken  from  the  position  and  number  of  the  ovules,  and 
from  the  structure  of  the  seed,  are  not  sufficiently  constant  to  be  relied  on,  hence  it  appears, 
that  we  must  look  to  habit  and  aestivation  of  the  corolla,  as  furnishing  in  the  main  the  most 
constant  characters,  Oleaceoe  being  generally  arborious  or  erect  rigid  shrubs  with  valvate  aestiva- 
tion of  the  corolla ;  while  Jasmines,  excluding  Nyctanthes  and  Schrebera,  are  voluble  shrubs 
with  twisted  aestivation.  To  these  may  be  added,  if  I  may  use  the  expression,  that  tetramerous 
diandrous  flowers  are  characteristic  of  Oleacece,  whereas  pentamerous  diandrous  ones  seem  to 
appertain  to  Jasminece.  These  are  all  important  distinctions  and  seem  sufficient,  not  merely  to 
separate  this  diandrous  group  of  plants  into  two  orders,  but  even  into  different  groups  or 
alliances  as  Lindley  has  done. 


Character  of  the  Order.  Flowers  hermaphrodite,  unsymmetrical.  Calyx  persistent, 
4-8-toothed  or  lobed.  Corolla  hypogynous,  1-petaled,  5-8-lobed,  salver  shaped  ;  lobes  imbricated 
in  aestivation,  the  2  exterior  ones  twisted  or  valvate.  Stamens  two,  attached  to  the  tube, 
incluse.  Anthers  2-celled,  introrse,  bursting  longitudinally.  Ovary  destitute  of  a  hypogynous 
disk,  2-celled,  2-lobed  at  the  apex  ;  ovules  ascending  or  amphitropous  1-2,  rarely  more,  in  each 
cell ;  style  simple  ;  stigma  2-lobed.  Fruit  bibaccate  or  capsular  ;  capsules  2-celled,  bipartible, 
cells  indehiscent.  Seed  exalbuminous  or  with  sparing  albumen,  testa  often  tumid  ;  embryo 
straight;  radicle  inferior.  Erect  or  scandent  shrubs :  leaves  opposite,  rarely  alternate  or  often 
unequally  pinnate,  leaflets  3-5-7,  or  sometimes,  by  abortion  of  the  lateral  leaflets,  reduced 
to  one,  but  then  on  a  jointed  petiol,  indicating  its  compound  nature.  Flowers  corymbose  or 
panicled  ;  pedicels  opposite,  1-bracteate.    Corolla  white  or  yellow,  often  fragrant. 
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Affinities.  These,  as  already  mentioned  under  Oleacece,  I  consider  obscure.  When 
that  article  was  written,  and  even  in  type,  I  was  not  aware  that  De  Candolle  had  added 
Schrebera  (Roxb.),  to  the  order.  This  addition,  assuming  that  that  genus  is  a  true  congener, 
appears  to  add  to  the  difficulty  by  rendering  them  more  complex.  At  the  present  time  most 
Botanists  coincide  in  considering  Jasminece  and  Oleacece,  very  nearly  allied  orders,  but  distinct 
especially  as  shown  by  the  pentamerous  tendency  of  the  flowers  of  the  former,  as  compared  with 
the  tetramerous  tendency  of  those  of  the  latter.  I  have  shown  above  that  the  transition  from  the 
one  to  the  other,  is  gradual  and  that  they  actually  meet  in  Chondrospermum,  which  appertains 
so  far  as  yet  known,  about  equally  to  both  orders,  being  doubtfully  placed  in  the  one  by  Wallich 
and  in  the  other  by  De  Candolle.  To  Lindley,  however,  it  does  not  appear  that  Jasmines  have 
any  real  affinity  with  Olives,  on  the  contrary  he  regards  their  unsymmetrical  flowers,  and 
deeply  lobed  fruit,  as  suggesting  a  very  different  affinity  and  seem  to  point  distinctly  to  those 
monopetalous  orders,  in  which  the  number  of  stamens  is  different  from  that  of  the  divisions 
of  the  corolla,  such  as  Labiates  and  Verbenas,  but  particularly  the  latter  which  sometimes 
resembles  Jasmines,  in  their  fruit,  as  happens  in  Clerodendron.  As  regards  Jasminum  I  am 
disposed  to  coincide  with  those  Botanists  who  view  its  affinities  as  appertaining  to  the  contortece 
group  of  orders,  Jpocynacece,  Loganiacece,  fyc. ;  but  with  respect  to  Nyctanthes,  think  that 
Lindley's  views  are  nearer  the  truth.  As  regards  Schrebera  on  the  other  hand,  its  affinities 
fluctuate  between  Bignoniacece  and  Jcanthacece,  having  the  compound  foliage,  panicled  inflores- 
cence and  winged  seeds  of  the  former,  with  the  hard  capsule,  and  somewhat  elastic  dehiscence 
(each  valve  bearing  half  the  septum),  of  the  latter,  but  differing  from  both  in  having  the  pen- 
dulous ovules  and  seed  of  some  Pedaliacece. 

Assuming  that  all  these  genera  are  true  congeners,  it  follows  that  the  relationships  of  this 
small  order  are  most  extensive  and  complex,  Jasminum  associating  with  one  set  of  orders, 
Nyctanthes  with  another,  and  Schrebera  with  a  third.  In  a  word,  I  view  Jasminum  as  being 
properly  placed  in  Endlicher's  class  Contortce,  along  with  Jpocynacece,  Asclepiadeos  and  I^ogan- 
iacece :  Nyctanthes  in  Lindley's  Echial*  Alliance,  with  Boraginece  and  Verbenacece,  while 
Schrebera  associates  in  some  striking  points  with  Pedaliacece,  Bignoniacece  and  Acanthacece,  of 
the  Bignonal  alliance. 

Geographical  Distribution.  India  is  certainly  the  head  quarters  of  this  order,  in 
nearly  all  parts  of  which  they  are  found  and  in  many  places  greatly  abound.  They  extend 
from  the  sea-coast  to  the  tops  of  the  highest  mountains.  From  India  several  extend  eastwards 
as  far  as  China,  and  the  South  Islands :  some  are  natives  of  Africa  and  the  adjoining  Islands, 
and  several  ai'e  natives  of  New  Holland.  Two  species  of  Jasminum  and  four  of  Bolivaria,  are 
natives  of  South  America,  and  two  Jasmines  claim  the  south  of  Europe  as  their  native  country, 
where  they  are  justly  prized  for  the  formation  of  arbours. 

Properties  and  Uses.  These  are  not  important.  The  flowers  of  J.  officinale  and 
grandiflorum  furnish  the  genuine  essential  oil  of  Jasmine,  but  an  inferior  kind  is  also,  I  believe, 
in  this  country,  extracted  from  J.  Sambue,  the  flowers  of  which  are  also  much  used  in  the 
formation  of  native  ornaments  such  as  necklaces,  and  for  dressing  the  hair  on  occasions  of 
ceremony  among  the  natives.  The  roots  of  one  species  is  used  medicinally  as  a  remedy  for 
ringworm  and  herpes.  And  the  orange-coloured  tubes  of  Nyctanthes  arbor  tristis  are  much  used 
by  the  dyer  to  obtain  a  yellow  dye. 

Remarks  on  Genera  and  Species.  Three  genera  only  of  this  order  are  known  in 
India,  Jasminum  and  Nyctanthes,  and  recently  Schrebera  has  been  added  by  De  Candolle. 
The  flowers  are  much  alike  but  the  fruit  very  different,  the  first  having  a  succulent  berry, 
the  second  a  flattened  capsule  and  the  third  a  hard  oblong  pear-shaped  one,  so  that  there 

*  In  the  remarks  on  my  3d  group,  page  129,  I  inadvertently  named  Lindley's  Echial  Alliance  as  corresponding 
with  my  4th  group,  I  therefore  beg  the  favour  of  the  reader  deleting  the  words  "as  suggested  by  Lindley  who 
places  it  in  his  Echial  Alliance,"  and  inserting  the  word  "however"  after  carpels,  in  the  following  line. 
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is  no  difficulty  in  distinguishing  them  when  fruit  are  available,  and  when  flowers  only 
are  found,  their  very  distinct  habits  furnish  good  distinctive  marks,  the  true  Jasmines  being 
nearly  all  twiners  with  smooth  leaves;  Nyctanthes  erect  shrubs  with  very  rigid  rough  ones; 
and  Schrebera  a  tree  with  a  smooth  pinnate  foliage.  The  discrimination  of  the  species 
of  Jasminum  is  however  often  difficult.  While  naming  those  belonging  to  my  Herbarium, 
I  found  it  a  convenient  plan  to  group  those  with  very  short  blunt  calyx  lobes,  most  of  which 
I  found  had  two  ovules  in  each  cell.  The  common  Jasminum  auriculatum  may  be  taken 
as  the  type  of  this  group,  but  some  others  are  also  distinguished  by  the  ovaries  having  two 
ovules  in  each  cell.  By  this  character  therefore  the  genus  might  be  conveniently  divided  into 
two  sections.  De  Candolle  groups  them  according  to  their  foliage,  Unifoliolata,  Trifoliolata, 
Pinnatifolia,  and  Alternifolia.  The  first  of  these  divisions  is  occasionally  apt  to  mislead, 
owing  to  the  abortion  of  the  lateral  leaflets,  an  example  of  which  is  presented  by  brevilobum, 
a  trifoliolate  species  but  placed  in  DC/s  first  section.  The  ovary  has  four  ovules,  the  lobes 
of  the  calyx  are  very  short  and  blunt,  and  the  lateral  leaflets  small,  as  in  J.  auriculatum, 
whence  it  may  almost  be  viewed  as  an  alpine  variety  of  that  species. 

The  following  extract  from  my  Spicilegium  Neilgherrense  exhibits,  in  a  few  words,  the 
results  I  obtained  while  examining  the  ovaries  of  a  number  of  species  of  this  genus,  and 
leads  to  the  conclusion  that  further  investigations  of  the  same  kind  are  required  towards 
the  elucidation  of  the  rest  of  the  genus. 

"The  bulk  of  this  (generic)  character  is  copied  from  De  Candolle,  but  to  render  it  appli- 
cable to  the  genus,  as  I  have  found  it  in  India,  it  was  necessary  to  introduce  a  few  words  regard- 
ing the  ovary  and  ovules.  In  the  original  'Ovarium  bilobum,'  is  all  that  is  said  regarding  that 
important  organ,  and  that  little  is  not  in  accordance  with  my  experience,  the  ovary  not 
being  two-lobed,  when  the  flower  drops,  though  the  fruit,  owing  to  a  peculiarity  in  its  mode 
of  growth,  afterwards  becomes  two-lobed.  The  number  and  position  of  the  ovules,  as  here 
stated,  differ  from  the  generally  received  character.  In  Endlicher's  Genera  Plantarum  it  is  said, 
'Ovula  in  loculis  solitaria  a  basi  dissepimenti  adscendentia  anatropa.'  This  is  only  partly  right 
as  I  have  found  many  with  2  ovules  in  each  cell,  and  one,  perhaps  accidentally,  with  three;  some 
with  them  positively  pendulous,  from  near  the  apex  of  the  cell,  and  several  with  them  lateral, 
but  attached  above  the  middle,  so  as  to  be  in  truth  descending  not  ascending  ovules,  but 
few  indeed,  if  any,  really  erect;  that  therefore  I  consider  of  rare  occurrence,  as  compared  with 
the  other  structure." 

The  genus  Nyctanthes,  consisting  of  a  single,  well-known  species,  does  not  require  further 
notice  here.  Schrebera,  being  comparatively  rare,  is  less  known.  Roxburgh's  description  is 
imperfect  in  some  points  and  his  figure  erroneous  in  one  essential  particular  and  deficient  in 
others.  He  does  not,  for  example,  describe  the  structure  of  the  ovary  or  seed,  represents 
the  latter  in  the  mature  open  capsule  as  erect,  and  does  not  clearly  show  the  loculicidal 
dehiscence  and  contrary  partition.  According  to  my  specimens,  I  find  the  corolla  quincuneial 
in  aestivation,  the  ovary  2-celled  with  4  ovules,  pendulous  from  the  top  of  the  partition  in 
each.  The  seed  are  similarly  pendulous  with  the  wing  directed  towards  the  base  of  the  cap- 
sule. The  capsule,  as  mentioned  by  Roxburgh,  splits  from  the  apex  into  2  valves,  through 
the  middle  of  the  partition,  each  valve  bearing  a  half,  as  in  Acanthacece.  The  seed  is  furnished 
with  a  knife-shaped  wing  at  the  end,  remote  from  the  hilum ;  the  endopleura  is  thick  and 
spongy ;  the  cotyledons  large,  fleshy,  deeply  furrowed,  enclosed  in  a  thin  membranous  albu- 
men ;  the  radicle  next  the  hilum,  short.  In  other  respects  the  description  and  figure,  so 
far  as  my  rather  imperfect  specimens  enable  me  to  judge,  are  correct. 

EXPLANATION  OP  PLATE  153. 

Jasminum  Gardnerianum  (R.  W.),  shrubby,  climbing  and  twining,  glabrous :  leaves  ovate,  undulated,  retuse, 
pointed;  petiol  articulated  near  the  base:  cymes  terminal,  panicled ;  peduncles  about  the  length  of  the  leaves: 
calyx  5-toothed,  teeth  short,  acute  :  corolla  about  8-lobed ;  lobes  lanceolate,  acute,  the  length  of  the  tube :  anthers 
oblong,  connective,  produced  into  a  long  point:  ovules  1  in  each  cell,  amphitropous :  berry  solitary  by  abortion, 
oblong,  oval,  obtuse  at  both  ends,  dark  purple.  Coimbatore,  frequent,  climbing  over  hedges  and  bushes,  flowering 
the  greater  part  of  the  year  but  in  greatest  perfection  in  April  and  May.   Flowers  white,  about  the  size  of  those 
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of  J.  officinale,  fragrant.  The  leaves  on  young  luxuriant  shoots  are  often  alternate, 
mediate  between  J.  altenuatum  and  J.  gracite 


This  seems  to  be  inter- 


1.  Flowering  branch,  natural  size. 

2.  Cyme  of  flowers. 

3.  Corolla  split  open,  stamens  in  situ. 

4.  Anthers,  back  and  front  views. 

5.  Ovary  and  calyx. 

6.  7.  Ovary  cut  vertically  and  transversely. 


8.  Cyme  of  fruit,  one  half  of  each  aborted. 

9.  Detached  berry. 

10.  11.  Mature  fruit,  cut  vertically  and  transversely. 

12.  Detached  seed,  testa  removed. 

13.  A  seed  lobe. 


CV.— APOCYNACE^S. 

This  order  has,  in  the  course  of  M.  Alphonse  De  Candolle's  recent  revision,  became  a  large 
and  highly  interesting  one.  It  was  first  defined  by  Jussien,  but  as  left  by  him,  included  nearly 
all  the  then  known  genera  of  the  present  Apocynacece,  Asclepiadece  and  Loganiacece.  Brown, 
on  subsequently  revising  the  order,  separated  Asclepiadece,  as  a  distinct  family,  and  assigned  to 
Apocynacece  its  present  limits,  with  the  exception  of  a  few  genera,  which  have  since  been  removed 
to  form  the  type  of  the  new  order  Loganiacece.  The  trible  order,  if  I  may  so  call  it,  as  left  by 
Jussieu,  contained  in  all  only  29  genera.  Of  Apocynacece,  there  are  now  100,  of  Asclepiadece  133, 
and  of  Loganiac.ee  26 — 'total  259  ;  a  vast  increase  in  the  space  of  60  years,  and  rapid  as  has 
been  the  increase  of  genera,  I  believe  that  of  species  has  not  fallen  much  short  of  the 
same  proportion.  This  order  has  very  recently  been  carefully  revised  by  Professor  Alph. 
De  Candolle,  and  his  monograph  published  in  DC.'s  Prodromus.  Since  then  he  has  pub- 
lished in  the  "Annales  des  Sciances  Natur."  for  1844,  an  excellent  memoir  on  the  family,  in 
which  he  has  given  an  elaborate  account  of  its  peculiarities  and  affinities. 

Character  of  the  Order.  Calyx  free,  5-parted,  persistent,  lobes  usually  furnished 
within  with  scales  or  glands.  Corolla  monopetalous,  hypogynous,  regular,  5-lobed,  the  throat 
often  furnished  with  scales ;  aestivation  contorto-imbricated.  Stamens  5,  arising  from  within 
the  tube  of  the  corolla,  alternate  with  its  lobes;  filaments  distinct;  anthers  adhering  firmly 
to  the  stigma,  2-celled,  opening  longitudinally;  pollen  granular,  globose,  or  3-lobed,  immediately 
applied  to  the  stigma.  Ovary  free,  usually  embraced  at  the  base  by  a  fleshy  nectary  composed 
of  5  glands  placed  opposite  the  lobes  of  the  calyx,  single  or  double ;  when  single,  2-  or  rarely 
1-celled;  when  double,  united  at  the  apex  into  a  single  style ;  ovules  usually  numerous,  amphi- 
tropous  or  nearly  anatropous ;  style  simple ;  stigma  frequently  enlarged  at  the  base,  expand- 
ing into  a  ring  or  campanulate  membrane,  contracted  in  the  middle,  and  simple  or  two-cleft 
pointed  or  dilated  at  the  apex.  Fruit  follicular,  capsular,  baccate  or  drupaceous.  Seed  usually 
pendulous,  sometimes  ascending,  naked,  or  variously  comose,  sometimes  winged,  often  albumin- 
ous ;  embryo  straight ;  radicle  usually  superior,  cotyledons  flat,  rarely  convolute. — Trees,  shrubs, 
or  under  shrubs,  rarely  herbaceous,  with  milky  juice  ;  stems  frequently  twining ;  leaves  oppo- 
site, or  whorled,  rarely  alternate,  simple,  entire,  rarely  stipuled,  but  often  having  glands  in 
the  place  of  stipules;  flowers  usually  cymose,  sometimes  racemose,  regular,  often  large  and 
handsome. 

Affinities.  These  certainly  lie  with  Gentiancece  and  Loganiacece,  on  the  one  side,  and 
Asclepiadece  on  the  other.  Asclepiadece,  with  which  they  were  at  first  associated  by  Jussieu, 
though  in  some  points  nearly  related,  are  scarcely,  as  it  appears  to  me,  so  nearly  allied  as 
either  of  the  others.  That  they  have  many  points  in  common  is  most  certain,  but  on  the 
other  hand  the  flowers  in  the  two  families  are  very  different.  The  twisted  aestivation,  the 
absence  of  stigmatic  corpuscules,  the  different  structures  of  the  stigma  and  anthers,  and  the 
granular  not  waxy  pollen,  are  all  weighty  distinctions,  especially  when  added  to  the  generally 
albuminous  seed  of  the  one,  and  exalbuminous  ones  of  the  other,  forming  a  combination  of 
characters,  not  to  be  gainsayed.  Much  stress  has  been  laid  by  both  Brown  and  Alph.  De  Candolle 
on  the  difference  of  the  pollen.  The  latter  even  goes  so  far  as  to  say  "that  the  only  precise 
and  universal  distinction  between  the  twro  families  is  found  in  the  organization  of  the  pollen," 
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a  position  which  I  feel  some  hesitation  in  adopting  especially  as  applied  to  the  section  Peri- 
plocece,  the  dilated  corpuscules  of  which  are  often  found  covered  with  minute,  globose  pollen- 
grains,  sufficiently  resembling  those  of  Apocynacece.  Hence  I  should  conclude  that,  if  any  one 
character  more  than  another  was  to  be  chosen,  on  which  to  found  a  generally-applicable  dis- 
tinction between  these  two  orders,  I  would  select  the  stigmatic  corpuscules,  which,  in  some  form, 
I  have  never  seen  wanting  in  Asclepiadeae,  in  preference  to  the  pollen.  But  in  this  case  it  is  not 
necessary  to  have  recourse  to  single  characters,  since  each  family  supplies  several.  No  Apoci- 
nia  presents  an  approximation  to  a  regular  gynostegium  and  stigmatic  corpuscules  and  neither, 
I  believe,  is  any  Asclepiadeous  plant  altogether  without  them.  But  while  I  thus,  with  Lindley, 
view  the  two  orders  as  amply  distinct,  I  cannot  coincide  with  him  in  considering  the  corres- 
pondence between  them  as  one  of  analogy  rather  than  affinity,  and  viewing  Asclepiadece,  as 
more  nearly  allied  to  Solanacece  than  to  Apocynacece.  On  the  contrary,  I  am  inclined  to  view 
the  four  orders  associated  in  my  fourth  group  as  all  very  nearly  related,  and  suspect  that 
Jasminece  might,  without  much  violence,  be  added  to  the  group,  but  of  this  last  I  speak  with 
great  hesitation.  I  have  already  adverted,  under  Cinchonacece,  to  the  relationship  existing 
between  that  order  and  this  one.  In  addition  to  the  distinguishing  marks,  between  these  orders, 
derived  from  the  position  of  the  ovary  and  the  presence  of  stipules,  I  may  add  here  the  milky 
juice,  so  general  in  Apocynacece,  but  not  found  in  the  other. 

Geographical  Distribution.  The  tropical  parts  of  Asia  may  be  stated  as  the  focus 
of  this  order.  They  abound  in  Southern  India  and  Ceylon,  and  in  the  Eastern  Islands ;  a  few 
extend  Southwards  to  Australia,  also  to  Africa  and  her  Islands.  In  the  tropical  parts  of 
America  they  are  more  numerous  than  in  either  of  these  Continents,  perhaps,  in  some  measure, 
owing  to  the  flora  of  the  latter  being  better  known.  In  Europe  aud  North  America  a  few 
occur,  two  of  which  (Vinca's)  are  natives  of  England. 

Properties  and  Uses.  As  in  most  milky  plants,  these  are  of  considerable  energy  and 
in  some  cases  of  great  virulence,  but  in  others  they  are  mild,  and  in  a  few  the  fruit  is  edible. 
Of  the  former,  Tanghinia  veninifera,  a  Madagascar  plant,  affords  a  striking  example.  It  is 
recorded  of  this  plant  that  the  kernel  of  the  fruit,  though  not  larger  than  an  Almond,  is  suf- 
ficient to  poison  twenty  people,  while  on  the  other  hand  the  pulpy  fruit  of  our  Calacca  ( Carissa 
carandas)  boiled  with  syrup  makes  a  very  passable  preserve  and  tart  fruit.  A  jelly  resembling 
that  of  red  currants  is  obtained  from  it.  The  fruit  of  other  species  of  Carissa  is  also  edible 
as  is  that  of  Willughbeia  edulis,  Roxb.  This  brief  catalogue  nearly  exhausts  those  distinguished 
for  the  possession  of  mild  properties  in  the  fruit.  The  kernels  of  Cerbera  mangas,  a  common 
Malabar  tree,  are  poisonous,  and  in  small  doses  act  as  an  emetic ;  the  sap  is  purgative  and  in 
Java  the  leaves  are  used  as  a  substitute  for  Senna.  Two  allied  genera,  Allamanda  and  Thevetia, 
possess  nearly  similar  properties,  both  being  acrid  and  poisonous,  but  when  carefully  administered 
become  safe  evacuants.  The  bark  of  Thevetia  neriifolia,  an  American  species,  but  now  not 
uncommon  in  India,  is  said  to  be  so  powerfully  febrifuge  that  two  grains  of  it  is  equal  to  a  full 
dose  of  Cinchona.  The  common  Oleander,  though  little  suspected,  is  a  highly  poisonous  plant. 
The  roots  of  the  one  so  common  in  India  are  well  known  to  the  natives  as  such,  and  Lindley 
relates  an  instance,  where  a  number  of  French  soldiers  were  poisoned  by  eating  meat  roasted 


EXPLANATION  OF  PLATE  151-b.  partly. 


E.  Jasminum  rigidum  (Zinkex). 

1.  Detached  flower. 

2.  An  anther. 

3.  Calyx  and  ovary. 

4.  5.  Ovary  cut  transversely  and  vertically,  ovules 
amphitropal. 

6.  7.  Fruit  about  half  grown  and  nearly  mature. 
8.  9.  Cut  vertically  and  transversely. 
10.  Detached  seed,  natural  size. 


11.  Jasminum  brevilobum,  detached  flower. 

12.  Anthers,  back  and  front. 

13.  Calyx  and  ovary. 

14. 15.  Cut  vertically  and  transversely. 

16.  Full-grown  fruit. 

17.  18.  Cut  vertically  and  transversely. 

19.  Detached  seed,  natural  size. 

20.  Seed-lobe,  radicle  at  the  base. 
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on  sticks  of  Oleander  used  as  spits.  The  leaves  of,  what  appears  to  me,  Wriyhtia  tinctoria 
are,  I  learn,  employed  in  Mangalore  as  an  effectual  remedy  in  cases  of  toothache.  The  fresh 
leaves  are  well  chewed,  and  being  very  pungent,  speedily  act  as  a  powerful  sialogogue,  which 
quickly  and  effectually  removes  the  pain.  1  have  not  yet  had  an  opportunity  of  ascertaining 
whether  the  fresh  leaves  are  thus  pungent,  but  I  find  that  the  dried  ones,  sent  for  inspection, 
have  lost  much  of  that  property  in  drying,  and  with  it  I  presume  their  virtues.  Holarrhena 
antidysenterica,  a  very  common  and  handsome  flowering  shrub  on  the  Malabar  coast,  has  been 
long  held  in  repute  on  that  coast,  on  account  of  the  astringent  and  tonic  properties  of  its  bark, 
which  is  prescribed  both  to  cure  fevers  and  arrest  bowel  complaints  ;  the  seed  also,  having  been 
first  slightly  toasted,  are  prescribed,  in  infusion,  in  slighter  forms  of  bowel  complaint.  The 
roots  of  Ichnocarpus  frutescens,  in  common  with  those  of  Hemidesmus  indica,  are  currently 
employed  in  European  hospitals  under  the  name  of  country  Sarsaparilla.  The  wood  of  Alstonia 
scholaris,  a  common  Indian  tree,  is  as  bitter  as  Gentian,  and  possessed  of  somewhat  similar 
properties;  and  the  roots  of  Opkioxylon  Serpentinum,  so  called  with  reference  to  its  reputed 
antidotal  powers  in  cases  of  snake  bite,  are  certainly  tonic,  and  are  supposed  to  act  on  the 
uterine  system  somewhat  in  the  manner  of  Ergot  of  rye.  While  the  tendency  to  the  produc- 
tion of  poisonous  and  acrid  secretions,  is  thus  the  predominating  characteristic  of  the  order, 
we  find  some  remarkable  exceptions  to  the  rule.  The  cow  tree  of  Guiana,  a  species  of 
Tabernimontana  yields,  when  wounded,  a  copious  stream  of  thick,  sweet,  wholesome  milk;  so 
also  the  juice  of  some  species  of  Cerbera  lose  the  venomous  qualities  found  in  the  fruit  of 
others  of  that  genus.  The  juice  of  Urceola  elastica,  furnishes  a  fine  Caoutchouc,  as  does 
that  of  several  others,  but  of  inferior  quality.  The  leaves  of  Wriyhtia  tinctoria  furnish  an 
Indigo  of  excellent  quality  in  very  considerable  abundance.  As  regards  the  timber  of  the 
arborious  forms  little  seems  to  be  known,  probably  owing  to  few  of  them  attaining  a  large  size. 

Remarks  on  Geneea  and  Species.  In  an  order  embracing  at  least  100  genera,  arrange- 
ment and  sub-division  into  groups  are  quite  indispensable,  towards  conveying  clear  conceptions 
of  their  differences  as  well  as  to  facilitate  their  investigation.  The  seed  and  fruit  of  this  order, 
fortunately,  to  a  great  extent,  afford  facilities  for  such  grouping,  which  has  been  most  successfully 
taken  advantage  of  by  Alph.  De  Candolle,  in  his  recent  monograph.  The  former  are  either 
naked  or  variously  furnished  with  a  tuft  of  pappus-like  down.  These  differences  of  the  seed  form 
the  primary  division,  viz.  Semina  calva  and  Semina  comosa.  The  naked  seeded  ones  are  again 
divided  into  those  having  a  1-celled  ovary;  those  with  2  cells;  and  those  with  2  separate 
ovaries,  but  only  one  style.  The  second  series,  with  'coma,''  is  in  part  similarly  grouped.  It 
is  first  divided  into  two;  viz.  1st,  ovary  single,  2-celled,  seed  comose  above:  2d,  ovaries  two, 
distinct;  which  is  again  sub-divided  into  (1st,)  seed  comose  below,  or  next  the  base  of  the  folli- 
cles :  (2d,)  comose  at  both  ends,  and  (3d,)  comose  above — or  remote  from  the  base  of  the  follicle. 
Of  each  of  these  groups,  an  example  will  be  found  in  the  accompanying  plate,  154-6.  These  dif- 
ferences are  represented  by  the  author  in  the  following  tabular  form,  copied  from  the  Annales 
des  Sciences  Naturelles,  for  1844,  page  254. 

Tribus. 

( Ovarium  unicum  uniloculare,  ...    1.  Willughbeieae. 

Semina  calva.    <  Ovarium  unicum  biloculare,         -         -         -         2.  Carisseae. 

(  Ovaria  duo  distincta,  -         -         -         -   3.  Plumerieae. 

[  Ovarium  unicum  biloculare.    Semina  superne  comosa,   4.  Parsonsieae. 

j   0    Ovaria     f  Semina  inferne  comosa,  -  5.  Wrightieae. 

°  >  Semina  comosa.  i        g        I  gemina  uU.inque  comos'aj     _         _        G>  Alst»niea;> 

distincta,    ^Semina  superne  comosa,  -         -    7.  Echiteas. 

These  groups,  though  not  altogether  unexceptionable,  yet  appear  to  me  the  nearest  approach 
to  perfection,  that  has  yet  been,  or  perhaps  that  can  be  made,  for  the  exceptions  are  few  and 
partial.  In  the  construction  of  his  generic  characters,  every  part  of  the  flower  and  fruit  is  made 
use  of ;  and  an  organ  not  previously  employed,  though  known  to  exist,  has  been  largely  taken 
advantage  of  in  the  limitation  of  his  genera,  I  mean  the  glands  within  the  calyx.  These  were 
noticed  by  Brown  in  his  memoir  on  this  order,  but  scarcely  employed  in  his  generic  characters. 
De  Candolle,  having  a  more  extensive  field  to  work  upon,  and  many  imperfectly  described  species 
to  examine,  found  it  desirable  to  ascertain  their  value  as  generic  characters,  and  has  laid 
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Botanists  under  great  obligation,  for  the  pains  he  bestoAved  on  their  examination.  In  the  course 
of  my  examinations  I  found  them  useful  both  as  generic  and  specific  characters.  Another  point 
of  structure,  of  which  the  same  accomplished  and  careful  observer  has  made  much  use,  is  the 
nectarial  scales  or  glands  embracing  the  base  of  the  ovary,  within  the  corolla  :  these  also  I  have 
found  very  useful,  as  often  furnishing  excellent  characters,  being,  though  minute  and  occasionally 
somewhat  difficult  to  investigate,  very  constant  in  each  species.  In  the  course  of  my  recent 
examination  of  the  Indian  species,  I  found  it  necessary  to  add  three  new  genera  to  the  order. 
One  of  these  (Ellertonia,  R.W.  Icon.  1295)  appertains  to  the  Alstonieoe  section,  but  is  distin- 
guished by  having  the  seed  winged  in  place  of  comose.  Another  ( Epigynurn,  R.W.  Icon.  1308), 
a  Mergui  plant,  has  the  ovary  adherent  !  to  the  tube  of  the  calyx,  and  will  perhaps  be  found 
referable  to  the  Parsonieos  section  ;  but  the  fruit  is  still  unknown.  The  plant  is  an  interesting 
one,  as  forming  the  nearest  connecting  link  between  this  order  and  Cinchonacece.  At  first, 
owing  to  my  looking  too  much  to  the  corolla,  and  not  enough  to  the  ovary,  I  suggested  that 
it  might,  perhaps,  be  allied  to  Ecdysanthera,  which  can  scarcely  be  the  case.  Of  the  third 
genus  (Cleghornia,  R.W.  Icon.  1310,11),  I  feel  less  confident  of  its  stability,  as  it  so  nearly 
approaches  Echites  in  generic  characters,  but  still,  I  anticipate  it  will  be  retained,  as  all  the 
known  genuine  species  of  that  genus  are  from  America,  and,  so  far  as  I  am  acquainted  with 
them,  appear  very  different.  Ellertonia  has  been  long  known,  but  only  from  Rheede\s  plate, 
and  in  consequence  much  misunderstood.  Willdenow  first  quoted  it  as  a  synonym  for  Echites 
costata,  Forst.,  an  error  pointed  out  by  Brown.  Roxburgh  next  quoted  it  as  a  synonym  for 
his  Echites  caryophyllata,  and  as  such  was  retained  by  Don  for  his  Jganosma  Roccburghii. 
De  Candolle  also  retains  it,  but  with  the  remark  ("fide  Rox.  nam  icon  mediocr.  cum  sequentibus 
pariter  convenit  aut  non")  from  which  it  would  appear  that,  since  the  time  of  Rheede,  it  has 
not  again  found  its  way  into  any  herbarium,  until  I  got  specimens,  several  years  ago,  from  the 
Malabar  coast.  In  addition  to  these  genera,  I  have  published  figures  of  several  new  species 
in  my  Icones,  for  characters  of  which  I  beg  to  refer  to  that  work. 

EXPLANATION  OF  PLATE  154. 

Wrighlia  Mollissima  (Wall.),  flowering  branch.  5.  6.  One  cell  of  the  ovary,  cut  vertically  and  trans- 

1.  Detached  flower.  versely. 

2.  Corolla  removed  and  split  open ;  anthers  and  Mature  seed,  and  8.  the  same,  the  testa  removed 
orange  coloured  crown  inserted  on  the  throat.  showing  the  rolled  up  fohaceous  cotyledons,  seed  exal- 

3.  Stamens,  different  views.  buminous. 

4.  Calyx  and  ovary,  the  former  opened  showing  the 
calycine  scales. 

EXPLANATION  OF  PLATE  154-b. 


A.  1.  Wrightia  tindoria,  mature  follicles  somewhat  re- 
duced. 

2.  A  seed  with  its  attached  coma. 

3.  The  same,  testa  removed.  4.  Seed  cut  trans- 
versely. 

5.  Follicles  of  W.  Mollissima  from  Wall.  PI.  Asiat. 
rar.  reduced  in  size. 

B.  Willughbeiese  Chilocarpus  Zcylanicus  (R.  W.). 

1.  Flower  before  expansion. 

2.  Corolla  split  open,  stamens  and  pistil  in  situ. 

3.  Anthers,  back  and  front  views. 

4.  Calyx  and  ovary.  5.  Ovary  cut  transversely,  1- 
celled.    6.  Cut  vertically. 

C.  Carisseaa.    Carissa  paucinervia  (Alph.  DC). 

1.  Corolla  slightly  magnified. 

2.  Stamens  back  and  front  views. 

3.  Calyx  and  pistil.    4.  Ovary  cut  transversely. 

6.  Cut  vertically,  ovules  amphitropous. 

7.  Mature  fruit  cut  transversely.  7.  Cut  vertically. 
8.  A  detached  seed,  back  view. 

9.  The  same  seen  from  within.  10.  Cut  trans- 
versely.  11.  Detached  embryo. 


D.  Plumerieae.    Huntera  Roxburghiana  (R.  W.). 

1.  Corolla  split  open,  stamens  in  situ. 

2.  Detached  stamens. 

3.  Calyx  and  pistil.  4.  Ovary  cut  vertically.  5.  Cut 
transversely. 

7.  A  dissected  seed,  embryo  in  situ.  8.  Detached 
embryo. 

E.  Alstonieaa.    Alstonia  scholaris  (R.  Br.). 

1.  Corolla  split  open,  stamens  in  situ.    2.  Anthers. 

3.  Calyx  and  pistil.  4.  Ovary  detached.  5.  Cut  ver- 
tically.   6.  transversely. 

7.  A  mature  seed.  8.  Cut  transversely.  9.  Testa 
removed.    10.  Embryo  detached. 

F.  Parsoniese.    Vallaris  dichotoma  (Wall.). 

1.  Flower,  corolla  split  open,  showing  the  cup-shaped 
nectary  and  stamens  in  situ.    2.  Stamens. 

3.  Calyx  and  pistil.  4.  Detached  ovary.  5.  Cut 
transversely. 

6.  A  seed.  7.  Cut  transversely,  albumen  sparing. 
8.  Cut  longitudinally,  large  embryo  in  situ. 
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G.  Parsonieae?    Epigynum  Griffdhanum  (R.  W .). 

1.  Corolla  split  open,  stamens  in  situ.    2.  Stamens. 

3.  Calyx,  nectary,  and  pistil.  4.  Ovary  cut  verti- 
cally, adherent  to  the  tube  of  the  calyx.  5.  Ovary  cut 
transversely. 

H.  Echiteae.    Jlnadendron  Candolianum(Tl.W.). 

1.  Expanded  flower.    2.  Detached  corolla  split  open. 


3.  Calyx  and  stamens,  after  the  removal  of  the  corolla. 
4.  A  detached  stamen. 

5.  Two  stamens  and  pistil.  6.  Calyx  cup-shaped, 
nectary  and  pistil  in  situ.  7.  Detached  ovary.  8.  The 
same  cut  vertically. 

9.  Dissected  seed,  embryo  in  situ.  10.  Detached 
embryo,  albumen  sparing. 


CVI. — ASCLEPIADEvE. 

This  very  curious  order  of  plants  was  in  the  first  instance  associated,  by  Jussieu,  with  his 
Apocynece.  It  was  afterwards  separated  by  Brown,  previous  to  the  publication  of  whose  very 
lucid  exposition  in  the  memoirs  of  the  Wernerian  Society,  the  structure  of  the  reproductive 
organs  of  this  family  were  misunderstood  and  imperfectly  described.  He,  by  commencing  his 
investigations  at  a  very  early  stage  of  its  existence,  and  tracing  the  progressive  formature  and 
development  of  the  flower,  was  enabled  satisfactorily  to  explain  the  true  nature  of  its  parts 
and  the  curious  organization  of  this  tribe.  Here  as  in  other  plants  we  find  the  calyx  and  corolla 
developed  in  the  usual  forms,  but  not  so  the  stamens,  anthers  and  pollen,  neither  the  stigma, 
which  has  a  series  of  glandular  appendages  (corpuscules),  not  elsewhere  observed,  and  which 
seem  to  perform  a  curious  office  in  the  function  of  reproduction.  In  this  order  the  filaments 
usually  cohere,  forming  a  tube  round  the  ovary ;  the  anther,  in  place  of  forming  a  distinct  head 
on  the  apex  of  the  filament,  is  usually  composed  of  2  cells  or  sacks,  one  on  each  side,  near 
the  apex  just  under  the  edge  of  the  broad  stigma ;  the  pollen,  in  place  of  being  a  small  quantity 
of  fine  dust,  lodged  in  the  cells,  is,  for  the  most  part,  a  solid  waxy  mass,  connected  with  the 
stigma  through  the  intervention  of  the  corpuscules;  the  stigma  itself  is  large  and  fleshy, 
bearing  on  its  margin  5  shining  gland-like  corpuscules,  each  terminating  below  in  two  processes 
which,  about  the  time  of  the  expansion  of  the  flower,  become  firmly  attached  to  the  apices 
of  the  corresponding-  pollen  masses.  Such,  in  a  general  way,  is  a  description  of  what  is  to  be 
met  with  in  the  flower  of  a  genuine  Asclepiadeous  plant. 

The  tribe  Periploceoe  is  somewhat  different  and  in  some  respects  more  nearly  approaches 
to  the  character  of  Apocynacece ;  though  still  very  different,  as  I  shall  endeavour  to  show  in  the 
accompanying  analysis. 

Having  premised  these  general  descriptive  details  of  the  perfect  flower,  I  shall  add  an 
extract  from  Mr.  Brown's  Memoir  explanatory  of  the  course  pursued  by  him,  in  eliciting  the 
information  on  which  they  are  founded.    He  thus  describes  the  flower  of  Asclepias  Syriaca. 

''The  flower-bud  of  this  plant  I  first  examined,  while  the  unexpanded  corolla  was  yet 
green  and  considerably  shorter  than  the  calyx.  At  this  period,  the  gland-like  bodies  which 
afterwards  occupy  the  angles  of  the  stigma  were  absolutely  invisible ;  the  furrows  of  its  angles 
were  extremely  slight,  and,  like  the  body  of  the  stigma,  green;  the  anthera?,  however,  were 
distinctly  formed,  easily  separable  from  the  stigma,  and  their  cells,  which  were  absolutely  shut, 
were  filled  with  a  turbid  fluid,  the  parts  of  which  did  not  so  cohere  as  to  separate  in  a  mass; 
of  the  cuculli,  which  in  the  expanded  flower  are  so  remarkable,  and  constitute  the  essential 
character  of  the  genus,  there  was  no  appearance. 

"In  the  next  stage  submitted  to  examination,  where  the  corolla  nearly  equalled  the  calyx 
in  length,  the  gland-like  bodies  of  the  stigma  were  become  visible,  aud  consisted  of  two  nearly 
filiform,  light  brown,  parallel,  contiguous  and  membranaceous  substances,  secreted  by  the 
sides  of  the  furrow,  which  was  now  somewhat  deeper :  instead  of  the  filiform  processes, 
a  gelatinous  matter  occupied  an  obliquely  descending  depression  proceeding  from  towards  the 
base  of  each  side  of  the  angular  furrow. 

"In  a  somewhat  more  advanced  stage,  the  membranes  which  afterwards  become  the  glands 
of  the  stigma,  were  found  to  be  linear,  closely  approximated,  and  to  adhere  at  their  upper 
extremity.  At  the  same  time  the  gelatinous  substance  in  the  oblique  depression  had  acquired 
a  nearly  membranaceous  texture  and  a  light  brown  colour,  and  on  separating  the  gland  from 
it  furrow,  which  was  then  practicable,  this  membrane  followed  it.    At  this  period,  too,  the 
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contents  of  each  cell  of  the  antherae  had  acquired  a  certain  degree  of  solidity,  a  determinate 
form,  and  were  separable  from  the  cell  in  one  mass;  the  cuculli  were  also  observable,  but  still 
very  small  and  green,  nearly  scutelliform,  having  a  central  papilla,  the  rudiment  of  the  future 
horn-like  process.  Immediately  previous  to  the  bursting  of  the  cells  of  the  antherae,  which 
takes  place  a  little  before  the  expansion  of  the  corolla,  the  cuculli  are  completely  formed,  and 
between  each,  a  pair  of  minute,  light-green  fleshy  teeth  are  observable,  the  single  teeth  of  each 
pair  being  divided  from  each  other  by  the  descending  alae  of  the  antherae.  The  glands  of  the 
stigma  have  acquired  a  form  between  elliptical  and  rhomboidal,  a  cartilaginous  texture,  and  a 
brownish-black  colour ;  they  are  easily  separable  from  the  secreting  furrow,  and  on  their  under 
surface  there  is  no  appearance  of  a  suture,  or  any  indication  of  their  having  originally  consisted 
of  two  distinct  parts :  along  with  them  separate  also  the  descending  processes,  which  are  com- 
pressed, membranous,  and  light  brown;  their  extremity,  which  is  still  unconnected,  being  more 
gelatinous  but  not  perceptibly  thickened.  The  pollen  has  acquired  the  yellow  colour  and  the 
degree  of  consistence  which  it  afterwards  retains.  On  the  bursting  of  the  cells,  the  gelatinous 
extremity  of  each  descending  process  becomes  firmly  united  with  the  upper  attenuated  end  of 
the  corresponding  mass  of  pollen.  The  parts  are  then  in  that  condition  in  which  they  have 
been  commonly  examined,  and  are  exhibited  in  the  figures  of  Jacquin,  who,  having  seen  them 
only  in  this  state,  naturally  considered  these  plants  as  truly  gynandrous,  regarding  the  masses 
of  pollen  as  the  antherae,  originating  in  the  glands  of  the  stigma,  and  merely  immersed  in  the 
open  cells  of  the  genuine  antherae,  which  he  calls  antheriferous  sacs;  an  opinion  in  which  he 
has  been  followed  by  Rottboell,  Kcellreuter,  Cavanilles,  Smith,  and  Desfontaines.  The  conclusion, 
to  be  drawn  from  the  observations  now  detailed,  is  sufficiently  obvious;  but  it  is  necessary  to 
remark,  that  these  observations  do  not  entirely  apply  to  all  the  plants  which  I  have  referred 
to  the  Asclepiadae,  some  of  them,  especially  Periploca,  having-  a  granular  pollen,  applied  in  a 
very  different  manner  to  the  glands  of  the  stigma:  they  all,  however,  agree  in  having  pollen 
coalescing  into  masses,  which  are  fixed  or  applied  to  processes  of  the  stigma,  in  a  determinate 
manner;  and  this  is,  in  fact,  the  essential  character  of  the  order.  Dr.  Smith,  in  the  second 
edition  of  his  valuable  "Introduction  to  Botany,"  has  noticed  my  opinion  on  this  subject;  but, 
probably  from  an  indistinctness  in  the  communication,  which  took  place  in  conversation,  has 
stated  it  in  a  manner  somewhat  different  from  what  I  intended  to  convey  to  him:  for,  according 
to  his  statement,  the  pollen  is  projected  on  the  stigma.  The  term  projection,  however,  seems 
to  imply  some  degree  of  impetus,  and  at  the  same  time  presents  the  idea  of  something  indeter- 
minate respecting  the  part  to  which  the  body  so  projected  may  be  applied.  But  nothing  can 
be  more  constant  than  the  manner  in  which  the  pollen  is  attached  to  the  processes  of  the  stigma 
in  each  species;  and  as  considerable  differences  in  this  respect  take  place  in  various  species, 
I  have  with  advantage  employed  these  in  the  new  generic  divisions  of  the  order  which  I  have 
attempted  to  establish,  and  to  which  I  now  proceed." 

Character  of  the  Order.  Calyx  5-parted,  sepals  usually  furnished  with  glands,  at  the 
base  within  ;  aestivation  quincuncial.  Corolla  monopetalous,  hypogynous,  £r-cleft ;  throat  naked 
or  variously  crowned  with  glands  or  appendages;  below,  more  or  less  extensively  adnate  with 
the  tube  of  the  stamens ;  aestivation  sub-valvate  (the  very  edge  overlapping  and  therefore, 
strictly  speaking,  imbricate),  rarely  contorted.  Stamens  5,  inserted  into  the  base  of  the  corolla, 
alternate  with  its  lobes;  filaments  cohering,  forming  a  tube  round  the  pistil  (Stylostegium  or 
Gynostegium),  rarely  free  ;  anthers  erect,  introrse,  2-celled  or  incompletely  4-celled,  cells  perpen- 
dicular or  transverse,  apex  simple,  truncated,  acuminate,  or  fringed  with  a  fine  membrane. 
Pollen,  at  the  period  of  the  dehiscence  of  the  anther,  either  cohering  in  masses  equal  to  the 
number  of  the  cells,  or  occasionally  cohering  in  pairs,  or  four  together,  or  granular:  when 
simply  equal  to  the  cells,  attached  by  pairs,  one  from  each  of  two  adjoining  anthers,  to  the 
descending-  processes  of  the  stigmatic  corpuscules;  when  more  numerous  (as  in  Periploceae), 
adhering  to  the  dilated  apex  of  the  corpuscules.  Ovaries  two  ;  ovules  numerous,  styles  two, 
closely  approaching  each  other,  usually  very  short ;  stigma  common  to  both  styles,  dilated, 
5-cornered,  the  corners  corpusculiferous ;  corpuscules  either  cartilaginous,  bright  shining  brown, 
oblong,  sulcated  down  the  middle,  and  produced  below  into  two  slender  processes  (in  Ascle- 
piadeae  vere),  or  contracted  below  into  a  slender  neck  and  dilated  into  a  membranous  expansion 

A  a 


165* 


ILLUSTRATIONS  OF  INDIAN  BOTANY. 


ubove  (as  in  Periploceae).  Fruit  follicular,  follicles  2  or  1,  by  abortion  ;  placenta  attached  to 
the  suture,  separting  in  dehiscence.  Seeds  numerous,  imbricated,  pendulous,  almost  always 
comose  at  the  hilum  ;  albumen  wanting  or  thin ;  embryo  straight ;  cotyledons  foliaceous ; 
radicle  superior;  plumule  inconspicuous. — 'Twining  or  erect  shrubs  with  milky  juice,  or  her- 
baceous, or  very  succulent  perennials  with  watery  juice.  Leaves  entire,  opposite,  rarely  whorled  ; 
often  furnished,  at  the  insertion,  with  glands  or  hairs  in  lieu  of  stipules.  Inflorescence  extra 
axillary,  racemose,  corymbose  or  more  generally  umbelled.  Flowers  presenting  various  shades 
of  red,  yellow,  or  white,  but  rarely  blue;  sometimes  fragrant,  occasionally,  as  in  nearly  the  whole 
tribe  of  Stapelieoc,  exceedingly  fetid  like  carrion. 

Affinities.  Most  Botanists  coincide  with  Mr.  Brown  in  viewing  this  order  as  very  nearlv 
related  to  the  preceding,  the  two  principally  differing  in  the  peculiarities  of  their  respective  sexual 
apparatus.  Alphonse  De  Candolle  even  goes  so  far  as  to  affirm  that  the  only  constant  difference 
between  them  is  to  be  found  in  the  pollen.  In  this,  as  stated  above  (see  Apocynaceas),  I  can 
scarcely  coincide,  viewing,  as  I  do,  the  presence  of  corpuscules  in  this  family  as  a  more  certain 
character,  the  pollen  of  Crypotolepis  being  about  as  distinctly  granular  as  that  of  most  Apocy- 
nacece. It  forms  no  objection  to  this  view  that  in  the  section  Periplocece  the  filaments  are  more 
or  less  free  and  do  not  form  a  true  gynostegium  any  more  than  in  Apocynacece,  so  long  as  they 
all,  in  common  with  true  Asclepiadece,  have  the  stigmatic  corpuscules,  though  in  a  modified  form. 
On  these  last,  therefore,  which  are  altogether  wanting  in  Apocynacece,  I  lay  greater  stress  than 
on  the  pollen,  and  the  two  together  will,  I  believe,  never  disappoint  us  in  determining  to  which 
of  the  two  orders  any  doubtful  plant  should  be  referred. 

Lindley  takes  a  very  different  view  of  the  relationship  these  two  orders  bear  to  each  other, 
and  places  the  one  in  his  Gentianal  the  other  in  his  Solanal  alliance.  He  says,  "It  has  already 
been  stated  under  the  order  of  Dogbanes  ( Apocynacece  ),  that  the  resemblances  found  between 
that  order  and  the  Asclepiads  seemed  to  be  one  of  analogy  rather  than  of  real  affinity,  for  the 
economy  of  the  flowers  and  seeds  of  the  two  orders  is  widely  different.  The  amygdaloidal 
embryo  of  Asclepiads,  with  hardly  a  trace  of  albumen  is  entirely  different  from  that  of 
Dogbanes,  which  is  very  small  and  furnished  with  abundant  albumen.  The  anthers  and  stigma 
of  Dogbanes  form  no  organic  union,  but  they  grow  into  one  solid  central  mass  in  the  Asclepiads, 
whence  proceed  other  physiological  and  structural  peculiarities."  Again  he  says,  "The  reason 
why  these  great  Botanists  (Brown  and  De  Candolle)  attach  small  importance  to  the  albumen 
as  a  distinction  is  doubtless  because  in  certain  Dogbanes,  such  as  Cerbera,  that  secretion  is  absent, 
although  in  the  mass  of  the  order  it  is  most  abundant ;  but  it  is,  I  think,  evident  that  the 
tendency  among  Dogbanes  is  to  form  albumen  in  abundance,  and  that  no  such  tendency  exists 
among  Asclepiads.''''  For  these  reasons  he  separates  these  generally  supposed  very  nearly  allied 
orders,  placing  the  one,  Apocynacece,  between  Gentianece  and  Loganiacece,  in  the  same 
alliance  with  Ebenacece  and  Ilicineoe,  and  the  other,  Asclepiadece,  between  Convolvulacece 
and  Solanacece,  in  the  same  alliance  with  Oleacece  and  Polemoneacece  ;  the  former  because 
it  has  a  tendency  to  form  abundant  albumen,  the  latter  because  no  such  tendency  exists. 
Guided  by  the  light  he  himself  throws  on  the  subject,  I  am  disposed  to  think  he  attaches 
more  importance  to  the  existence  or  non-existence  of  albumen  in  theory  than  in  practice,  and 
often,  in  the  former  case,  more  than  its  actual  value,  so  far  as  yet  known,  seems  to  justify. 
The  character,  as  regards  albumen,  of  his  Solanal  Alliance  is,  "embryo  lying  in  a  small  quan- 
tity of  albumen."  Those  of  its  orders  as  follows:  1st.  Oleacece.  "Seed  with  a  dense,  fleshy, 
abundant  albumen.-"  2d.  Solanacece.  "Embryo  straight  or  curved,  lying  in  a  fleshy  albumen." 
The  figure  which  accompanies  shows  abundant  albumen.  3d.  Asclepiadece.  "Albumen  thin." 
4th.  Cordiacece.  "Albumen  none."  5th.  Convolvulacece.  "Seeds  with  a  small  quantity  of 
mucilaginous  albumen."  6th.  Cuscuteoe.  "Seeds  with  fleshy  albumen,"  and  lastly,  Polemo- 
neacece. "Embryo  straight  in  the  axis  of  much  fleshy  albumen."  I  would  here  ask,  if  albumen 
is  so  important,  on  what  principle  is  the  first  and  last  of  these  orders  admitted  into  an  alliance 
in  which  it  is  in  small  quantity  or  altogether  wanting  ?  But  we  can  even  go  a  step  further, 
and  inquire  on  what  grounds  the  section,  Chionanthece  of  Oleacece,  which  is  nearly  exalbumi- 
nous,  is  permitted  to  retain  its  place  in  the  order  ?  I  would  further  remark,  that,  in  addition 
to  several  genera  of  Apocynacece,  being  destitute  of  albumen,  many  have  it  sparingly  with  a 
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large  embryo.  Similar  discrepancies  in  regard  to  this  point  of  the  organization  of  plants,  as 
compared  with  other  indications  of  relationship,  being  frequent,  it  occurs  to  me,  the  only 
conclusion  we  can,  in  the  present  state  of  our  knowledge,  draw  from  them  is,  that  the  true 
value  of  characters  derived  from  the  albumen  is  still  undetermined  and  that  it  is,  to  say  the 
least,  premature  to  attach  to  it  so  high  a  value  as  to  break  up  generally  recognized  relation- 
ships, merely  on  account  of  variations  of  this  single  point  of  the  organization.  In  saying  this, 
I  by  no  means  wish  to  under  estimate  its  value,  as  an  ordinal  or  generic  character,  but  adduce 
the  facts  here  stated  in  support  of  the  opinion  expressed  above  (pages  130  and  131),  that  in 
groups  higher  than  orders,  it  is  a  difficult  subject  to  deal  with,  and  requires  to  be  used  with 
caution.  Influenced  by  these  considerations,  I  am  not  prepared  to  adopt  Dr.  Lindley's  views  in 
regard  to  the  affinities  of  this  order,  which  I  still  think,  notwithstanding  its  deficient  albu- 
men, much  more  nearly  related  to  Apocynacece  than  to  Solanacece,  and  moreover  think,  with 
Endlicher  and  Meisner,  that  a  group,  composed  of  Oleacece,  Loganiacece,  Gentianece,  Apocy- 
nacece, Asclepiadece,  and  Jasminece,  constituting,  as  thus  arranged,  a  nearly  perfect  circle,  forms 
a  more  natural  association  than  those  represented  by  either  the  Solanal  or  Gentianal  alliances, 
as  they  now  stand  in  Lmdley's  "Vegetable  Kingdom,1'  the  only  considerable  intervals  being 
between  Oleacece  and  Loganiacece,  and  Asclepiadece  and  Jasminece,  two  orders,  as  already 
mentioned,  whose  immediate  affinities  are  very  obscure,  but  to  my  mind  better  placed  here 
than  anywhere  else.  They  all  have  regular  flowers,  dicarpellary  ovaries,  and  more  or  less 
copious  albumen.  Opposite  leaves  is  the  prevalent  character  of  all,  and  nearly  as  much  simi- 
larity of  habit  and  properties  pervades  the  group,  as  a  whole,  as  we  find  in  any  of  the  families 
composing  it. 

Geographical  Distribution.  This  is  an  order  of  great  extent,  including  upwards  of 
1,000  species  and  has,  over  the  warmer  regions  of  the  Earth,  a  proportionately  extensive  distri- 
bution. In  Asia,  Africa,  and  America,  they  abound  ;  several  are  natives  of  Australia  and 
the  neighbouring  islands,  and  a  few  extend  to  Europe.  Africa,  however,  is  considered  the  head- 
quarters, especially  towards  the  southern  promontory,  where  Stapelias  are  very  numerous.  In 
America  the  species  are  also  very  numerous,  two  large  genera,  Asclepias  and  Gonolobus,  are 
principally  confined  to  warmer  North  American  States.  Over  India  they  are  generally  diffused, 
extending  from  Cape  Comorin  to  high  on  the  Himalayas  where  one  species  of  Ceropegia 
luxuriates  at  an  elevation  of  between  6,000  and  7,000  feet.  In  the  peninsula,  they  are  about 
equally  numerous  on  the  plains  and  sub-alpine  jungles,  and  several  are  found  on  the  Neilgherries 
at  an  elevation  of  between  7,000  and  8,000  feet,  among  which  may  be  mentioned  species  of 
Ceropegia,  Tylophora,  Gymnema,  Cynoctonum  (formerly  Cynanchum ),  Several  Stapeliece 
are  common  on  the  plains,  thus  associating  the  flora  of  India  with  that  of  Southern  Africa. 
The  number  of  species  found  in  India  amounts,  I  believe,  to  between  200  and  300,  and  many 
of  them  so  common  that  they  are  met  with  everywhere,  such  as  Calotropis,  Tylophora, 
Leptadenia,  he. 

Properties  and  Uses.  The  species  of  this  family  being,  like  their  allies,  the  Apocynacece, 
distinguished  by  the  very  general  presence  of  milky  juices,  are  characterized  by  the  possession 
of  nearly  similar  properties.  Acrimony  is  a  general  feature,  hence  many  of  them  exhibit  those 
poisonous  properties  which,  in  a  milder  form,  give  rise  to  the  drastic  and  emetic  qualities,  so 
frequently  met  with  in  the  order.  In  a  few,  these  are  so  much  reduced  as  to  become  innocuous, 
and  admit  of  their  being  used  as  esculents.  Ceropegia  edulis,  and  Owystelma  esculentum,  judg- 
ing from  their  names,  seem  to  be  such.  §arcostemma  (olim  Cynanchum)  vimenale  is  really 
such,  the  young  succulent  ramuli  yielding  a  large  quantity  of  mild,  milky,  acid  juice,  which 
natives  suck  to  allay  thirst,  or  eat  as  a  sort  of  sallad  :  the  Gymnema  lactiferum  is  spoken  of  as 
the  "cow  plant  of  Ceylon,"  a  designation  to  which,  I  fear,  it  is  not  entitled,  as  it  is  my  belief, 
it  is  neither  more  nor  less  than  Gymnema  sylvestre,  in  which  case  its  milk-yielding  capabilities 
are  vastly  exaggerated.  At  the  Cape,  several  species  of  Stapelia  are  eat  both  raw  and  cooked 
by  the  Hottentots.  Those  of  this  country  are  not,  so  far  as  I  have  heard,  similarly  employed, 
but  perhaps  might  be.    The  taste  of  one  of  them,  which  I  tried,  is  a  peculiar  bitterish  acid, 


168 


ILLUSTRATIONS  OF  INDIAN  BOTANY- 


certainly  not,  to  my  taste,  pleasant.  Among  those  used  in  medicine,  Calotropis  gignntea  and 
procera,  merit  prominent  notice,  both,  in  addition  to  some  specific  properties,  having  been  ascer- 
tained to  possess  in  considerable  vigour,  those  of  Tpecacuana,  as  regards  both  its  diapboretic 
and  emetic  qualities.  Another,  not  less  estimable,  on  account  of  the  same  properties,  is  the 
Tylophora  (Asclepias)  asthmatica  (Willd.),  of  the  virtues  of  which  Roxburgh  speaks  in  verv 
high  terms.  I  subjoin,  in  a  note,  his  account  of  it.  Hemidesmus  indicus  merits  attention  as 
furnishing  an  excellent  substitute  for  Sarsaparilla ;  and  Secamone  emetica,  an  allied  genus,  has 
the  credit  of  being  an  efficient  emetic.  Ainslie  states  that  the  roots  of  Gymnema  (Periploca) 
sylvestris  are  bitter,  and  supposed  to  be  useful  in  cases  of  snake  bite ;  for  which  they  are  pre- 
scribed internally  in  form  of  decoction,  and  the  powder  applied  to  the  wound.  They  are  also  said 
to  possess  virtues  similar  in  kind  to  Ipecacuana.  These  various  instances  tend  to  show  the 
great  similarity  of  the  properties,  generally  found  in  plants  of  this  order,  to  those  of  Ipeca- 
cuana. Several  species  are  found  useful  in  the  arts.  Gymnema  tingens,  and  Marsdenia  tinc- 
toria  yield  a  blue  dye  or  Indigo  ;  that  obtained  from  the  last  is  said  by  Roxburgh  to  be  of 
excellent  quality.  The  bark  of  Marsdenia  (Asclepias,  Roxb.)  tenacissima,  furnish  fibres  of 
great  tenacity,  and  are  employed  by  the  natives  of  Rajamahl  to  make  bow  strings.  Cynayi- 
chum  ovalifolium  (Wall.),  a  native  of  Penang,  yields,  according  to  Wallich,  excellent  Caou- 
chouc,  so  does  Cryptostegia  grandiflora,  and  probably  several  others.  Pergularia  odoratissi- 
ma  is  greatly  prized  for  the  delightful  fragrance  of  its  flowers,  as  are  some  species  of  Asclepias 
for  their  beauty. 

Remarks  on  Genera  and  Species.  In  an  order,  embracing  within  its  limits  nearly  150 
genera,  and  above  1,000  species,  there  is  doubtless  ample  scope  for  remark,  but  it  is  not  my  in- 
tention to  enlarge  under  this  head,  the  more  so,  as  Decaisne  has,  in  his  recent  monograph  (see 
DCs  Prod.),  furnished  a  comprehensive  summary  of  nearly  all  that  is  known  regarding  it.  He 
divides  the  order  into  5  tribes,  analyses  of  four  of  which  are  given  in  the  accompanying  plates, 
155  and  155-b.    They  are  the  following: 

I.  Periploce^e.  Pollen  masses  5-20,  granulose,  attached  to  the  dilated  or  cuculate  apex  of 
the  corpuscules  of  the  stigma  ;  filaments  distinct  above,  or  sometimes  altogether  free ;  anthers 
often  bearded  on  the  back ;  follicles  divaricate.    Twining  shrubs. 

The  plant  selected  to  illustrate  this  tribe  is  not  perhaps  the  best  that  might  have  been 
taken,  but  was  chosen  as  being  an  imperfectly  known  plant,  omitted  in  DC's  Prod.,  and  as, 
apparently,  forming  the  connecting  link  between  this  order  and  Jpocynacece,  having  the  granular 
pollen  of  the  one  and  the  corpuscules  of  the  other. 

II.  Secamone^.  Filaments  connate  ;  anthers  4-celled,  glabrous ;  pollinia  20,  small,  erect, 
attached  to  the  fleshy  exsulcate  apex  of  the  corpuscules.    Twining  shrubs. 

III.  AsclepiadEjE  vek*.  Filaments  connate;  anthers  2-celled  ;  pollinia  10,  attached  by 
pairs  to  the  processes  of  the  longitudinally-furrowed  corpuscules  of  the  stigma;  pendulous. 

This  is  a  large  group  which  M.  Decaisne  has  found  it  necessary  to  divide  into  8  minor  ones, 
based  on  variations  of  the  coronal  appendage  of  the  stamens. 

IV.  Gonolobe^:.  Filaments  connate  ;  anthers  2-celled,  dehiscing  transversely  ;  pollinia  10, 
attached  by  pairs  to  the  processes  of  the  stigmatic  corpuscules,  transverse,  usually  pellucid  on 
one  side,  and  nidulating  beneath  the  edge  of  the  depressed,  stellately-5-angled  stigma.  American 
plants. 

There  being  no  Indian  species  of  this  tribe,  I  have  not  introduced  it  into  the  plate. 

V.  StapeltEyE.  Filaments  connate  ;  anthers  usually  terminated  by  membrane  ;  pollinia 
10,  attached  to  the  processes  of  the  stigmatic  corpuscules;  ascending  or  erect,  opaque,  or  often 
pellucid  at  the  apex  or  one  side,  as  if  operculate.    Fleshy  herbs  or  twining  shrubs. 

This,  like  Asclepiadece  verce,  is  a  large  group,  divided  into  two  pretty  nearly  equal  sections, 
according  as  the  pollinia  are  altogether  opaque  or  furnished  with  a  pellucid  margin  or  apex. 
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It  will  be  seen  from  these  characters,  all  taken  from  peculiarities  of  the  pollen,  how  valu- 
able, even  so  minute  a  part  of  the  organization  becomes,  towards  systematic  arrangement,  when 
these  peculiarities  are  constant  in  themselves,  and  easily  definable. 

Previous  to  the  elaborate  investigations  of  Mr.  Brown,  these  had  been  in  a  great  measure 
overlooked,  and  no  two  Botanists  could  agree  as  to  the  species  referable  to  any  of  the  then 
existing  genera  of  the  order.  Dr.  Roxburgh  became  so  perplexed  in  his  endeavours  to  refer 
the  species  known  to  him,  to  the  then  admitted  genera,  that  he  was  at  length  constrained  to 
cut  the  Gordian  knot,  by  referring  all  the  Indian  species  to  Asclepias,  a  purely  American  genus, 
observing  that  "several  of  our  Indian  plants  of  this  order  hitherto  consigned  to  Pergularia, 
Periploca,  Cynanchum,  and  Apocynum,  fall  into  this  genus ;  nor  can  I  contrive  any  possibility 
of  placing  them  elsewhere,  so  exactly  alike  are  all  the  essential  parts  of  their  generic  character, 
which  appears  to  me  as  completely  gynandrous,  as  any  of  the  Orchidecer  Influenced  by  these 
views,  he  referred  all  the  species  of  the  order  (about  36)  known  to  him  to  three  genera, 
Ceropegia,  Stapelia,  and  Asclepias.  There  are  now  about  200  described  Indian  species,  each  of 
which,  under  Brown's  lucid  arrangement,  can  be  more  easily  made  out  than  any  of  Roxburgh's 
29  species  of  Asclepias,  by  being  distributed,  as  they  now  are,  under  between  40  and  50  well- 
defined  genera.  The  distinguishing  marks  of  the  modern  genera  are  certainly  very  minute, 
and  require  the  aid  of  a  microscope  to  bring  them  to  light,  but  with  its  assistance  and  a  mode- 
rate degree  of  skill  in  the  use  of  the  instrument,  they  can  for  the  most  part  be  easily  made  out, 
and  then  their  beauty  and  constancy  amply  repay  the  labour  of  their  investigation. 


EXPLANATION  OF  PLATE  155. 

Calotropis  gigantia  (R.  Br.).  4.  Detached  pollinia. 

1.  Gynostegium.  5.  Calyx  and  ovary. 

2.  Tube  of  the  stamens  split  open  and  detached.  6.  Ovary  cut  vertically. 

3.  Stigma  with  its  corpuscules  and  attached  pollinia.       7.  Transversely. 


EXPLANATION  OF  PLATE  155-b. 


A.  1.  Fruit  of  Calotropis  gigantia  (R.  Br. 

2.  A  follicle  after  dehiscence. 

3.  A  seed  and  coma. 

4.  Seed,  testa  removed. 

5.  Cut  transversely. 

6.  Detached  embryo. 

B.  Caralluma  attenuata  (R.W.). 

1.  Flower  seen  from  without. 

2.  From  within. 

3.  Pollen  masses  and  corpuscules. 

4.  Gynostegium  seen  from  above. 

5.  Side  view. 

6.  Ovary  cut  transversely. 

7.  Longitudinally. 

C.  Tylophora  Iphesia  (Dece). 

1.  Expanded  flowers  seen  from  above. 

2.  Pollen  masses  and  corpuscule. 

3.  Detached  stamens. 

4.  Gynostegium. 

5.  Calyx  and  ovary. 

6.  Ovary  cut  vertically. 

7.  Transversely. 


8.  A  seed  cut  transversely. 

9.  Longitudinally. 

10.  Embryo  detached  and  magnified. 

D.  Secamone  emetica  (R.  Br.). 

1.  Flower-bud. 

2.  Corolla  detached  and  split  open. 

3.  Detached  pollinia. 

4.  Gynostegium  and  calyx. 

5.  Stamens  removed. 

6.  Ovary  cut  vertically. 

7.  Transversely. 

E.  Cryptolepis  grandijiora  (R.W .). 

1.  Flower-bud. 

2.  Expanded  flower. 

3.  Gynostegium. 

4.  Same  partially  dissected. 

5.  Detached  stamens  and  corpuscules. 

6.  Detached  corpuscule. 

7.  Grains  of  pollen. 

8.  Ovary  and  hypogynous  scales. 

9.  Ovary  cut  vertically. 
10.  Cut  transversely. 
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CVII. — LOGANIACEiE. 

Many  of  the  genera  now  congregated  within  the  limits  of  this  little  order,  were,  in  the  first 
instance,  referred  to  Cinchonacece,  Apocynacece,  and  Gentianece.  Mr.  Brown  was  the  first  to 
point  out  the  necessity  for  the  separation  of  these  outlying  plants,  and  reunion  in  a  distinct 
family.  Since  then  all  Botanists  have  adopted  the  suggestion,  but  with  various  modifications, 
according  to  their  respective  views,  in  which  no  two  seemed  quite  agreed,  until,  at  length  the 
two  De  Candolles,  father  and  son,  took  it  in  hand,  defined  its  limits,  and  brought  together,  into 
one  view,  its  scattered  genera  and  species.  As  left  by  them  it  is  a  complex  one,  they  having 
found  it  necessary  to  distribute  its  26  genera,  and  100  species,  under  no  fewer  than  4  sub-orders 
and  12  tribes.  In  its  relationships  it  seems  equally  complex,  parts  of  it  associating  almost  as 
nearly  with  Cinchonacece,  Apocynacece,  and  Gentianece,  as  with  each  other.  Such  being  the 
case  it  seems  not  improbable  that,  in  the  event  of  future  researches  adding  considerably  to  the 
number  of  species,  it  will  yet  be  divided,  by  the  elevation  of  some  of  the  present  sub-orders  to 
the  rank  of  orders.  As  it  now  stands  it  is  a  most  difficult  one  to  deal  with,  each  positive 
character  apparently  having  its  negative  one ;  thus  we  find  among  its  species  considerable  sized 
trees  and  minute  herbs,  not  3  inches  high;  some  with  stipules  some  without ;  aestivation  valvate 
or  imbricate  ;  flowers  regular  or  irregular  ;  stamens  equaling  the  lobes  of  the  corolla  or  unsym- 
metrical ;  style  continuous  or  split  at  the  base,  and  again  united  at  the  apex ;  ovules  many  or 
few;  and  lastly  fruit  capsular,  drupaceous,  or  baccate.  From  this  it  would  appear  that  its 
species  are  to  be  ascertained  as  much  by  negative  as  by  positive  characters.  Some  at  first 
sight  have  the  appearance  of  Cinchonacece,  but  with  the  ovary  superior ;  some  are  like  Apocy- 
nacece, but  probably  have  stipules  and  watery  not  milky  juices,  and  want  the  contraction  in 
the  middle  of  the  stigma  ;  others  resemble  Gentianece  but  have  stipules  and  deciduous  corollas, 
with  valvate  not  twisted  aestivation. 

The  following  is  De  Candolle's. 

Character  of  the  Order.  Calyx  free,  5-  rarely  4-lobed.  Corolla  regular  or  rarely 
irregular,  hypogynous,  5-  rarely  4-lobed,  or  many-lobed ;  aestivation  valvate,  twisted,  or  imbri- 
cated. Stamens  inserted  on  the  tube  of  the  corolla,  sometimes  5,  alternate  with  the  lobes,  or 
rarely  1,  or  10,  or  12,  then  (in  Potalia)  opposite  the  lobes  ;  or  lastly  (in  Sect.  2d  of  Gcertnera ), 
3  alternate  and  2  opposite  the  lobes  of  the  corolla ;  anthers  2-celled,  dehiscing  lengthwise ; 
pollen  (ex  Martius)  vittato-three-lobed.  Nectary  (the  last  tribe  excepted)  none.  Ovary  free, 
2-  rarely  3-celled  or  1-celled.  Ovules  amphitropous  or  rarely  (in  Gcertnera)  anatropous,  style 
simple ;  stigma  simple  or  two-lobed.  Fruit  sometimes  capsular,  the  margin  curved  inward, 
and  bearing  the  placentas ;  sometimes  drupaceo-baccate.  Placentas  in  the  capsules  often  at 
length  free.  Seed  usually  peltate,  rarely  erect,  sometimes  winged  ;  albumen  fleshy  or  cartilagi- 
nous ;  embryo  straight  with  the  radicle  next  the  hilum ;  cotyledons  2,  foliaceous. — Shrubs  or 
small  trees,  rarely  herbs.  Leaves  opposite,  entire,  penninerved,  petioled.  Stipules  between,  or 
within  the  petioles,  often  united  into  a  sheath,  sometimes  wanting.  Flowers  racemose  or  corym- 
bose, rarely  solitary,  terminal  or  axillary. 

Affinities.  These  fluctuate  between  Cinchonacece,  Apocynacece,  and  Gentianece,  to  each 
of  which  they  approach  so  nearly  that  it  is  often  difficult  to  distinguish  between  them.  As 
regards  the  first,  most  Botanists  view  them,  with  reference  to  their  structural  characters,  as 
Cinchonacece,  with  superior  free  ovaries,  but  they  differ  widely  in  their  properties,  while  as 
relates  to  Apocynacece,  Alph.  De  Candolle  states  that  he  has  sought  in  vain  for  a  positive 
distinction  to  which  there  shall  be  no  exception,  but  while  botanical  distinctions  are  thus 
wanting  their  properties  are  more  in  accordance.  As  his  remarks  on  the  two  orders  are  most 
instructive,  I  shall  quote  the  passage  entire  as  translated  by  Lindley. 

"I  must  confess  that  I  have  sought  in  vain  for  a  positive  distinction,  to  which  there  shall  be 
no  exception,  between  Dogbanes  and  Loganiads.  The  position  of  the  flower  with  respect  to 
the  axis  appears  to  be  the  same,  that  is  to  say,  a  re-entering  angle  of  the  calyx  stands  next  the 
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axis.  That  of  the  cells  of  the  fruit  with  respect  to  the  axis  varies  among  Loganiads,  as  does 
the  aestivation  of  the  corolla  and  many  other  characters.  The  grains  of  pollen  are  not  very  dif- 
ferent, if  we  rely  upon  the  exact  but  scanty  observations  of  Mr.  Hassall.  The  placentas  of 
Dogbanes  are  more  securely  fastened  to  the  edges  of  the  carpillary  leaves,  and  do  not  separate 
from  them  when  the  fruit  is  ripe,  as  generally  happens  more  or  less  distinctly  among  Loganiads ; 
but  the  placenta  of  Strychnos  is  exactly  that  of  Carissa.  Dogbanes  have  a  milky  juice  ;  but 
exceptions  to  that  are  said  to  occur,  as  in  Echites,  for  instance.  Finally,  the  only  differences 
which  I  can  point  out  are  of  a  particular  kind,  not  very  satisfactory  in  practice,  although  of 
some  value  in  botanical  philosophy.  These  reside  in  the  nature  of  the  variations  presented  by 
Dogbanes  and  Loganiads.  In  the  former  the  flowers  are  always  isomerous  in  the  calyx,  corolla, 
and  stamens,  and  the  number  is  never  more  than  5  ;  in  the  latter  the  corolla  and  stamens  have 
sometimes  more  pieces  than  the  calyx,  as  in  Potalia ;  the  stamens  are  sometimes  reduced  to  one, 
as  in  listeria.  The  stamens  of  Dogbanes  always  alternate  with  the  lobes  of  the  corolla ;  those 
of  Loganiads  vary  more  or  less  from  this  position,  and  become  opposite  in  Potalia.  In  Dogbanes, 
the  number  2  in  the  carpel  is  without  exception ;  in  Loganiads,  one  genus,  Labordia,  has 
3  cells. — In  Dogbanes,  the  aestivation  of  the  corolla  is  always  twisted,  except  in  Mascarenhasia, 
where  it  is  enduplicato-valvate  with  a  torsion  of  the  back  of  each  lobe,  which  indicates  the 
tendency  of  the  order ;  in  Loganiads  the  aestivation  is  very  variable,  and  is  often  valvate  in  the 
strictest  acceptation  of  the  term. — Dogbanes  often  have  hypogynous  glands  or  a  complete  disk  ; 
Loganiads  have  not  a  trace  of  either.  The  first  have  often  appendages  inside  the  corolla  ;  the 
second  never  have  any,  unless  we  so  consider  the  hairs  which  guard  the  orifice.  The  stigma 
is  often  of  considerable  size,  and  bears  a  peculiar  kind  of  gland  in  Dogbanes;  Loganiads  have 
no  such  appearances."    "This  last  is  the  true  distinguishing  character.1''  Lindley. 

The  tribe  Spigeliece  differs  considerably  in  habit  from  the  rest  of  the  order,  fluctuating 
between  Heyotidece  of  Cinchonaceos  and  Gentianece.  Most  Botanists  seem  to  think  it  most 
nearly  allied  to  the  latter,  and  have  described  its  genera  under  that  order,  but  Griesbach  is  dis- 
posed to  take  the  opposite  view,  thinking  them  more  allied  to  the  former. 

Geographical  Distribution.  Tropical  or  sub-tropical  plants,  a  few  only  of  the  herbace- 
ous forms  extending  to  any  considerable  distance  beyond.  Wallich  found  a  Gardneria  in 
Nepal,  and  another  is  found  at  an  elevation  of  between  6,000  and  7,000  feet  on  the  Neil- 
gherries,  but  these  may  almost  be  viewed  as  exceptions  to  the  general  rule.  In  Malacca, 
Mr.  Griffith  found  a  species  of  Antonia.    Both  the  other  species  are  from  Brazil. 

Properties  and  Uses.  These  are  of  the  most  active  and  energetic  description,  more 
especially  numerous  species  of  Strychnos,  which,  in  any  but  the  smallest  doses,  are  intensely 
poisonous,  producing  violent  spasms  and  convulsions  of  the  voluntary  muscles.  This  last  pro- 
perty has  been  taken  advantage  of  in  the  case  of  S.  nux  vomica,  the  alkaloid  of  which  (Strich- 
nine)  is  frequently  administered  in  paralytic  affections,  but  on  account  of  the  intensity  of  its  action 
always  with  some  degree  of  risk.  Of  the  other  species,  S.  Tieute  and  toxifera  merit  especial 
notice  on  account  of  their  frightfully  venomous  qualities.  From  the  roots  of  the  former  a 
very  potent  poison  is  extracted  in  Java,  and  from  the  latter,  the  not  less  destructive  Wooraly  or 
Ourari  poison  of  South  America.  Dr.  Hancock  considers  this  last  the  most  powerful  sedative 
in  nature.  The  wood  of  the  S.  nux  vomica,  particularly  that  of  the  root,  is  very  bitter,  and 
is  used  in  the  cure  of  intermittent  fevers  and  the  bites  of  venomous  snakes ;  and  Dr.  Fleming 
informs  us  that  in  upper  India  distillers  occasionally  introduce  the  seed  to  render  their  spirits 
more  intoxicating.  It  seems  curious  that  the  pulp  of  the  fruit  of  this  tree,  everywhere  else  so 
poisonous  and  destructive  of  animal  life,  should  seem  innocuous,  at  least  to  birds,  many  of  which 
devour  it  greedily.  The  seed  of  Strychnos  potatorum  (clearing  nut),  are  everywhere  employed  to 
clear  muddy  water  which  they  effect  by  merely  rubbing  the  inside  of  the  vessel  with  them.  It  is 
difficult  to  account  for  their  modus  operandi,  but  their  possession  of  this  property  is  everywhere 
admitted.    Nothing  seems  known  of  the  properties  of  the  other  Indian  species  of  this  order. 

Remarks  on  Genera  and  Species.  The  complexity  of  this  order,  as  regards  its  structural 
peculiarities,  has  been  already  adverted  to.    With  the  view,  therefore,  of  more  clearly  explaining 
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these,  than  by  description  only,  I  have  in  the  accompanying  plates  given  analyses  of  three  of  its 
four  sub-orders,  and  of  6  of  the  12  tribes  under  which  DC.  has  distributed  the  species.  The 
remainder,  not  having  representatives  in  the  Indian  flora,  are  excluded.  The  following  are 
De  Candolle's  characters  of  the  sub-orders  and  tribes  here  shown,  with  the  names  of  the  genera 
employed  to  represent  them. 

Sub-order  (and  Tribe)  I.  Spigelie/e.  Flowers  isomerous ;  aestivation  of  the  corolla  valvate. 
Capsule  didymous,  many-seeded,  seeds  wingless ;  embryo  small ;  cotyledons  scarcely  con- 
spicuous.   Herbaceous  plants ;  leaves  sometimes  exstipulate.    Mitrasachme  Mitreola. 

Sub-order  II.  Stuychneje.  Flowers  isomerous,  aestivation  of  the  corolla  valvate.  Embryo  con- 
spicuous.   Trees  or  shrubs. 

Tribe  II.  Eustrychnece.    Berry  or  drupe  two-celled,  many-seeded  ;  sometimes  by  abortion 
one-celled  and  one-seeded.    Seeds  peltate,  wingless.  Strychnos. 

Tribe  III.  Gardneriece.   Berry  2-celled  and  2-seeded.   Seed  peltate,  wingless.  Gardneria. 

Tribe  IV.  Antoniece.    Capsule  2-celled,  bipartible,  septicidal,  dehiscing  from  the  apex. 
Seed  few  in  each  cell,  peltate,  winged.  Antonia. 

Sub-order  III.  Loganie^e.  Flowers  isomerous,  corolla  convolute  in  aestivation.  Shrubs  or  herbs. 
Stipules  sometimes  wanting. 

Tribe  X.  Fagrosacece.    Fruit  baccate.    Seeds  numerous,  wingless.  Fagroea. 

Tribe  XI.  Gcertnerce.   Ovules  anatropous.    Berry  dicoccous,  cocci  1-seeded.    Seed  erect 
from  the  base.  Gcertnera. 

A  comparison  of  the  characters  of  the  Tribes,  here  placed  in  strong  contrast,  will  show  at 
once  how  difficult  an  order  this  must  be  to  deal  with.  The  first  tribe  is  closely  related  to 
Gentianece  in  habit,  structure  and  properties  ;  the  second  and  third  to  Apocynaceoe  ;  the  fourth 
leaning  towards  Bignoneacece  in  its  winged  seed,  and  Sesamece,  in  the  peculiarly  inflexed  margins 
of  the  valves  of  the  capsule :  the  tenth  approaches  Bignoneacece]  in  the  form  of  its  flowers, 
and  the  eleventh  almost  unites  Loganiacece  and  Cinchonacece,  through  the  tribe  Coffeacece  of 
the  latter. 


EXPLANATION 

1.  Strychnos  potatorum.  Flowering  branch,  natural 
size. 

2.  Unopened  flower  in  bud. 

3.  4.  Open  flower,  side  and  front  views. 

5.  Corolla  detached  and  split  open. 

6.  Anthers. 

7.  Detached  ovary  and  calyx. 


OF  PLATE  156. 

8.  9.  Ovary  cut  transversely  and  vertically. 
10.  Mature  fruit. 

11. 12.  Cut  transversely  and  vertically,  1-seeded. 

13.  Seed  natural  size. 

14.  Testa  removed  and  lobes  separated  to  show  the 
plumule. 

15.  Radicle  and  plumule  detached. 


EXPLANATION  OF  PLATE  156-b. 


I.   1.  Melrasachme  India  (R.W.  Ic.  1601),  nat.  size. 

2.  Detached  flower. 

3.  Corolla  split  open. 

4.  Stamens,  back  and  front  views. 

5.  Calyx  and  ovary. 

6.  7.  Ovary  cut  transversely  and  vertically. 

8.  Mature  capsule. 

9.  10.  Cut  lengthwise  and  transversely. 

11.  Seeds. 

12.  Magnified  section  of  the  stem. 

13.  Leaves  magnified. 

14.  Section  of  the  stem  of  Met.  Malaccensis  (R.W. 
1.  cit.) 

15.  Flower  of  Mitreola  paniculata  (Wall.). 

16.  Corolla  detached  and  split  open. 

17.  Stamens,  back  and  front  views. 

18.  Ovary  and  calyx. 


19.  Mature  capsule. 

20.  Divided  vertically. 

21.  Detached  seed. 

II.  Gartncera  Walkeri  (Arnott). 
Parts  shown  as  above. 

III.  Fagraa  Coromandeliana  (R.W.  Ic). 

IV.  Antonia  Griffiihii  (R.W.),  ramuli  petiols  and  inflor- 
escence velutinous ;  leaves  coriaceous,  obovato- 
oblong,  ending  in  a  short  blunt  acumen,  glabrous 
on  both  sides  :  corymbs  dense,  sub-capitate ;  flowers 
minute,  capsule  pear-shaped,  obtuse.  Malacca, 
Griffith.  "Genus  nov.  listeria,  propinquum,"  Griff. 
MSS.  This  is  I  think  an  undoubted  Antonia,  and 
quite  different  from  both  the  Brazilian  species. 

V.  Gardneria  JVallichii,  R.W.  in  Wall.  Plant  Asiat. 
rariores. 

Dissected  as  above. 


STRYCHNEZE.  LOGANIACEiE.  ]$6 
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CVIII. — GENTIANACEZE. 

This  large  order  of  herbaceous  plants,  being  for  the  most  part  extratropical,  was  first 
defined  by  Jussieu,  and  so  accurately  that  all  his  genera,  with  two  or  three  exceptions,  are  still 
retained.  Brown  afterwards  revised  the  character,  and  removed  one  of  Jussieu's  genera,  but 
placed  in  it  one  or  two  others  ( Mitrasacme  and  Logania ),  since  removed  to  Loganiacece,  not, 
however,  without  indicating  that  the  last  might,  with  some  others  named,  be  separated  to  form 
the  type  of  the  order  since  adopted.  This  is  an  interesting  order,  owing  to  the  extent  of  its 
geographical  distribution,  extending  from  the  regions  of  perpetual  congelation  to  the  hottest 
sands  of  the  tropics ;  the  diversity  of  its  colours,  and  the  uniformity  of  its  sensible  pro- 
perties.   Griesbach  has  recently  revised  the  order  with  much  care  for  DC/s  Prodromus. 

Character  of  the  Order.  Calyx  free,  persistent,  4-5-lobed,  rarely  6-12,  sepals  cohering, 
valvate  in  aestivation.  Corolla  monopetalous,  hypogynons,  persistent,  regular,  or  bilabiate  in 
Canscora,  the  lobes  alternate  with  the  segments  of  the  calyx,  contorted  to  the  left  in  aestivation, 
induplicate  in  Menyanthece.  Stamens  inserted  on  the  tube  of  the  corolla,  alternate  with  its 
lobes ;  filaments  free ;  anthers  2-celled,  erect  or  incumbent,  occasionally  at  length  twisted. 
Ovary  single,  one-celled,  composed  of  2  carpels  with  intro-flexed  margins,  hence  half  two-celled; 
ovules  numerous,  anatropous,  attached  to  the  margins  of  the  valves ;  style  simple,  stigmas  two 
or  one.  Capsule  one  or  imperfectly  2-  or  4-celled,  septicidal,  placentas  parietal.  Seed  usually 
numerous;  albumen  fleshy;  embryo  axile,  minute,  cylindrical,  straight;  radicle  thickened, 
directed  to  the  hilum  ;  cotyledons  fleshy,  short. — Herbaceous  or  frutescent  plants,  usually  glab- 
rous, bitter,  not  milky.  Leaves  opposite,  rarely  alternate,  simple  3-5-ribbed,  entire  or  S-lobed, 
in  Menyanthes,  exstipulate,  petioles  often  confluent  at  the  base.  Flowers  terminal,  or  axillary, 
regular  or  rarely  irregular.    [In  Ophelia  there  are  4  carpels  as  shown  by  the  4  placenta?.] 

Affinities.  Nearly  all  Botanists  seem  now  agreed  in  associating  this  order  as  it  is  here 
placed,  viewing  the  three  preceding  orders  as  its  nearest  allies.  Brown  at  first  supposed  it  most 
nearly  allied  to  Scrofulariacece  and  Polemoniacece.  Whether  his  views  continue  unchanged 
I  am  unable  to  say,  but  presume  that  the  additional  light  which  has  been  thrown  on  botanical 
affinities,  to  which  he  has  himself  so  largely  contributed,  has  tended  to  produce  some  alteration. 
Lindley  considers  them  nearly  allied  to  Apoeynacece,  and  collaterally  to  Solanacece,  from  which 
last  and  from  Scrofulariacece,  he  considers  it  cut  off  by  the  placentation.  I  say  "collaterally" 
with  Solanacece  because  he  does  not  even  mention  that  order  under  Gentianacece,  but  remarks 
of  the  Gentianal  Alliance,  "that  it  touches  Solonals  at  Nightshades  themselves,  which,  if  they 
had  parietal  placentae,  might  often  be  mistaken  for  Gentianworts ;  and  at  Dogbanes  whose 
minute  embryo  offers  one  of  the  principal  reasons  for  not  associating  them  in  the  same  alliance 
with  Asclepiads."  I  do  not  myself  coincide  with  him  in  either  of  these  examples,  but  probably 
would  not  have  ventured  to  express  an  opinion  in  opposition  to  such  a  master  of  the  science 
had  I  not  been  borne  out  by  the  nearly  general  sense  of  Botanists. 

Geographical  Distribution.  In  the  extent  of  its  geographical  distribution,  this  is  a 
very  remarkable  family,  its  species  extending  from  the  regions  of  almost  perpetual  congelation 
of  either  pole  to  the  equator,  where  they  are  found  luxuriating  in  arid  sandy  plains.  The 
genus  Gentiana  is  especially  remarkable  for  the  width  of  its  geographical  range,  extending  from 
the  Arctic  to  the  Antarctic  circle;  nay  more,  a  single  species  ( Gent,  prostrata)  "has  a  most 
extraordinary  range  both  in  latitude  and  longitude.  In  Southern  Europe  it  inhabits  the 
Carpathian  Alps  between  6,000  and  9,000  feet  high;  in  Asia,  it  has  been  found  on  the  Altai 
Mountains  about  N.  lat.  52°.  Its  American  range  is  much  more  remarkable,  it  having  been  gather- 
ed on  the  tops  of  the  Rocky  Mountains  in  lat.  52°  N.  where  they  attain  an  elevation  of  15,000  to 
16,000  feet ;  and  on  the  east  side  of  the  Andes  of  South  America  in  85°  South :  it  descends  to  the 
level  of  the  sea  at  Cape  Negro,  in  the  Straits  of  Magellan  in  lat.  53  S. ;  and  at  Cape  Good  Hope 
in  Behrings  Straits  in  lat.  68g°  North." — /.  D.  Hooker.    Several  species  of  Gentiana,  are 
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found  on  the  Himalayas,  but  only  one,  so  far  as  I  am  aware,  extends  to  Southern  India,  and  these 
only  met  with  on  tops  of  the  highest  mountains.  Species  of  Exacum  extend  from  the  level 
of  the  sea  to  the  highest  tops  of  the  Neilgherries  ;  the  Canscoras  are  all  natives  of  the  plains, 
or  of  lower  elevations ;  the  Ophelias,  several  of  which  are  found  in  the  peninsula,  inhabit  the 
mountain  tops,  as  does  Halenia,  a  nearly  allied  genus.  The  aquatic  genera,  Villarsia  and 
Limnanthemum,  I  have  always  found  on  the  plains. 

Properties  and  Uses.  On  this  subject  Lindley  well  remarks,  that  "the  order  of  Genti- 
anece  is  not  more  remarkable  for  the  diversity  of  its  colours,  than  it  is  for  the  uniformity  of  the 
secretions  which  its  various  species  exhibit.  Bitterness  in  every  part,  roots,  leaves,  flower,  fruit, 
in  annuals  perennials  and  shrubs,  is  so  much  their  characteristic,  that  the  following  account 
of  the  purposes  to  which  they  are  applied  is  little  more  than  a  list  of  repetitions;  with  this 
exception,  that  they  in  some  cases  prove  narcotic  and  emetic.'" 

The  properties  of  the  Indian  species,  with  the  exception  of  a  few  of  the  northern  ones, 
seem  to  have  been  scarcely  if  at  all  investigated,  as  I  do  not  find  a  single  notice  regarding 
them,  but  I  know  that  they  do  not  depart  from  the  general  characteristics  of  bitterness  as  I 
have  tasted  many.  Neither  have  I  in  this  country  seen  them  in  cultivation  as  garden  orna- 
ments, though  several  merit  the  distinction,  especially  the  Exacums,  which  replace  in  this 
country  the  Gentians  of  Europe.  Their  colours  as  indicated,  in  the  above  extract,  by  Dr. 
Lindley  are  various  and  striking  ;  red,  purple,  blue,  yellow,  and  white  all  occur,  and  in  one 
Indian  species,  Exacum  bicolor,  blue  and  white  are  blended,  the  tube  of  the  flower  being  white, 
and  the  tips  of  the  lobes  blue.  The  flowers  of  the  little, Neilgherry  Gentian  are  deep-blue,  and 
so  likewise  are  those  of  the  much-more-conspicuous  and  showy  Exacum  Perrottetii,  a  most 
ornamental  plant,  but  rarely  met  with  in  gardens.  The  Ophelias  too  are  all  showy  plants,  and 
with  a  little  care  might  be  rendered  very  ornamental  additions  to  the  flower  garden. 

Remarks  on  Genera  and  Species.  To  this  order  appertains  about  60  genera,  and  nearly 
500  species ;  of  these  12  or  13  genera,  and  about  100  species  are  found  in  India.  Griesbach 
divides  the  order  into  two  tribes,  Gentianece  verce  and  Menyanthece.  The  first  of  these  tribes 
he  further  divides  into  4  sub-tribes,  three  of  which  have  Indian  representatives.  For  the  pur- 
pose of  conveying  as  perfect  an  idea  of  the  whole  order,  as  can  be  done  in  small  space,  I  have 
selected  small  plants  for  representation  in  the  supplementary  plate,  and  in  that  way  have  been 
enabled  to  illustrate  both  the  tribes  and  three  of  the  sub-tribes  in  a  single  plate.  Those  wishing 
further  information  will  find  figures  of  20  additional  species  in  my  Icones.  Regarding  the  plant 
figured  in  the  Icones  under  the  name  of  Halenia  Perrottetii,  I  may  here  remark  that  I  have, 
since  its  publication,  ascertained  it  is  not  that  species  but  H.  elliptica  (or  a  nearly  allied  species) 
which  thus,  if  really  identical,  proves  to  be  a  native  of  both  the  Himalayas  and  Neilgherries. 
Still  further  to  correct  the  previous  error,  I  have  given  a  figure  of  what  I  consider  the  true 
plant  in  the  accompanying  plate,  No.  157.  The  following  are  Griesbach's  characters  of  the 
Tribes  and  Sub-tribes  illustrated. 

Tribe  I.  Gentianece.  Estivation  of  the  corolla  twisted  to  the  left.  Testa  membranace- 
ous.   Terrestrial  herbs,  or  rarely  shrubs.    Leaves  opposite  (very  rarely  alternate),  entire. 

Sub-tribe  I.  Chironiece,  Cells  of  the  anthers  erect,  without  a  connective,  hence  dehiscing 
by  short,  pore-like  slits,  often  contiguous  at  the  apex.    ( Exacum  Perrottetii.) 

Sub-tribe  II.  Chlorece.  Anthers  furnished  with  a  connective,  at  length  recurved  or  spirally 
twisted.    Style  distinct,  deciduous.    ( Canscora  alata  and  Cicindea  fastigiata.) 

Sub-tribe  IV.  Swertiece.  Anthers  furnished  with  a  connective,  remaining  unchanged. 
Stigma  persistent,  sessile,  or  the  style  persistent  and  confluent  with  the  lobes  of  the  stigma. 
(Halenia  Perrottetii,  and  several  species  of  Ophelia.) 

Tribe  II.  Menyanthece.  ^Estivation  of  the  corolla  induplicate.  Epidermis  of  the  testa 
ligneous.  Herbaceous,  aquatic  or  marsh  plants.  Leaves  alternate,  sheathing.  ( Limnanthemum 
cristatum.) 

Under  these  divisions  44  genera  are  arranged,  with  a  few  only  of  which  I  am  acquainted, 
but,  slender  as  my  acquaintance  is  with  the  order,  as  a  whole,  I  cannot  help  thinking  that  some 


7.  CHIRONEE/E.  77.  CHLOREiE  .  Jll.  SWEETIE/E. 
701ENYANTHEjE. 


SWEIITIE/E  GEXTIAXE&.  jft 


HALEMA  TERFvOTTETII  (GRISEB) 


ILLUSTRATIONS  OF  INDIAN  BOTANY- 


175 


of  these  genera  are  either  unnecessary  or  inadequately  defined.  Between  Ophelia  and  Swertia, 
for  example,  if  really  distinct,  the  distinguishing  characters  do  not  seem  well  brought  out,  neither 
do  those  between  Canscora  and  Pladera  seem  quite  satisfactory,  while,  judging  of  Cicendia 
from  C.  fastigiata,  I  can  discover  no  difference  between  it  and  Pladera.  It  is  true  that  none 
of  these  genera  are  his  and  to  that  extent  he  is  not  accountable  for  them,  but  it  does  appear  to 
me  that,  when  revising  a  whole  order,  and  reconstructing  the  characters  of  its  genera,  the  author 
is  not  bound  to  preserve  genera  originally  based  on  imperfect  observation  and  perhaps  bad 
materials,  or  on  insufficient  examination.  The  genus  Ophelia,  as  it  now  stands  in  DC's.  Prod., 
is  a  very  difficult  one.  This,  I  believe,  is  in  some  measure  owing  to  Griesbach  having 
unfortunately  selected,  as  the  basis  of  his  divisions,  the  form  of  the  Aliments  which,  accord- 
ing to  my  experience,  do  not  supply  good  sectional  characters,  being  with  a  few  exceptions 
all  too  much  alike.  The  form  of  the  pores  and  their  appendages  seem  better  adapted  for 
the  purpose,  as  being  more  easily  appreciable  and  more  constant.  In  some,  for  example,  the 
pore  is  completely  covered  with  a  scale  larger  than  itself,  and  nearly  entire  or  slightly 
fimbriated  on  the  margin ;  in  others  the  scale  is  smaller  and  fimbriated  on  the  margin  with 
long  bristles  or  lacinea? ;  and  in  others  again  it  is  attached  to  the  upper  half  of  the  pore, 
entire  on  the  margin,  and  pendulous  like  a  curtain ;  and  lastly  a  few  have  no  proper  pore, 
its  place  being  supplied  by  a  glandular  thickening.  Availing  ourselves  of  such  marks  as 
these,  the  genus  might  be  divided  as  follows : 

Pore  covered  by  a  scale,  free  on  the  margin. 

Scale  attached  to  the  lower  edge  of  the  pore,  ascending.  (Figs.  b.  c.) 
Scale  attached  from  above,  entire  on  the  margin,  pendulous,    (d.  e.) 
Pore  not  covered  with  a  scale  but  bound  by  a  raised  margin. 

Margin  broad,  sub-saccate,  beset  on  the  edge  with  long,  coarse  bristles,  concealing  the  pore,  (f.) 
Margin  narrow,  bristles  short,  inflexed  over  the  pore,  (g.) 
Pore  wanting,  its  place  supplied  by  a  naked,  glandular  disk,  or  by  minute,  inconspicuous  dots,  (h.) 

This  example  will,  I  trust,  suffice  to  show  the  use  that  might  be  made  of  that  organ 
in  distributing  into  sections  the  species  of  this  very  difficult  genus.  The  author  of  the  mono- 
graph does  not  seem  to  have  observed  this  point  of  structure  with  adequate  care  as  it  strikes 
me  I  more  than  once,  when  studying  the  genus,  stumbled  on  cases  where  the  pores  were  incor- 
rectly described,  conveying  the  impression  that  he  thought  them  of  but  small  value  in  furnish- 
ing specific  characters. 

Before  quitting  Ophelia,  I  would  direct  attention  to  the  section  of  the  ovary  as  exhibiting 
an  example  of  4  placentas  and,  according  to  the  view  I  take  of  that  structure,  indicating  a 
like  number  of  carpels.  It  is  with  reference  to  this  peculiarity  that  I  made  the  addition,  within 
brackets,  appended  to  the  character  of  the  order. 

EXPLANATION  OF  PLATE  157. 


Halenia  Perrottetii  (Griseb.)  nat.  size. 

1.  Unopened  flower. 

2.  Flower  full-blown. 

3.  Detached  corolla  split  open,  stamens  in  situ. 

4.  Anthers,  back  and  front  views. 

5.  Calyx  and  ovary. 

6.  Ovary  detached  and  magnified. 

7.  Ovary  cut  transversely. 


8.  The  same  enlarged  and  forcibly  dilated  to  separate 
the  approximated,  but  not  adhering,  inflexed  margins  of 
the  carpels,  forming,  in  this  genus,  a  spurious  partition. 

9.  Ovary  cut  lengthwise. 

10.  Mature  capsule,  a  little  enlarged. 

11.  Seed  much  magnified. 

12.  Cut  vertically,  embryo  in  situ. 

13.  Detached  embryo. 


EXPLANATION  OF  PLATE  157-b. 

I.  Exacum  Walkeri,  Arnott— 5.  transverse  section  of  an  c.  Ophelia  Lawii  (W.  &  A.  MSS.). 
anther,  highly  magnified— the  other  numbers  as  usual.  d.  Oph.  purpurascens  (Don). 

II.  A.  Canscora  alata,  fig.  6.  section  of  the  stem  show-  e.  Oph.  Dalhousiana  (Griseb.). 

ing  the  wings.  f.  Oph.  alba  (W.  &  A.  MSS.). 

B.  Cicendia  fastigiata,  or  Pladera  pusilla.  g.  Oph.  trichotoma  (W.  &  A.  MSS.). 

III.  a.  Ophelia  umbellata  (R.W.  Herb.).  i.  Oph.  cordata  (Don). 

b.  Ophelia  affinis  (W.  &  A.  MSS.).  IV.  Limnanthemum  cristatum. 
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CIX. — OROBANCHACEJE. 

This  is  a  curious  order  of  leafless,  parasitic  plants  growing  on,  and  drawing  their  nourish- 
ment from,  the  roots  of  others,  just  as  Loranthacece  grow  on  and  obtain  their  nourishment  from 
the  stems  and  branches  of  those  to  which  they  attach  themselves.  Its  proper  place  in  the 
vegetable  system  is  still  undetermined;  some  Botanists  viewing  it  .as  most  nearly  related  to 
Scrofulariacce,  others  to  Gesneriacece,  and  others  to  Gentianece.  For  rnyself  I  certainly  coin- 
cide with  those  who  consider  it  most  nearly  related  to  Gesneriacece,  as  now  limited  by  Endlicher 
and  Brown.  Both  orders  have  unsymmetrical,  more  or  less  perfectly  personate  flowers;  didv- 
namous  stamens ;  one-celled  ovaries  with  deeply-inflexed,  carpillary,  placentiferous  margins ; 
anterior  and  posterior  carpels  ;  and  seed  more  or  less  albuminous.  Ge?itianece,  while  agreeing 
in  the  general  structure  of  the  ovary  and  seed,  differ  in  having  regular,  symmetrical,  not  per- 
sonate flowers.  The  exact  value  of  this  last  character  may  perhaps  be  disputed,  but  if  it  holds 
good  in  one  case  it  should  in  another,  and,  if  I  do  not  mistake  his  meaning,  Lindlev  separates, 
to  a  considerable  distance,  Scrofulariacece  from  Solanacece,  on  that  ground.  They  differ  in  the 
structure  of  the  ovarium  and  placentation  from  Scrofulariacece,  which  have  a  two-celled  ovary 
with  strictly  axile  placentation.  Influenced  by  these  views,  it  appears  to  me  that  Or  obanchacece 
naturally  fall  into  this  place,  as  having  very  nearly  the  ovarial  structure  of  the  Gentianece, 
while  it  coincides  with  Gesneriacece  in  the  form  of  the  flowers,  structure  of  the  ovary  and,  in 
part  at  least,  in  that  of  the  seed. 

Before  proceeding  to  detail  the  characters  of  the  order  as  given  by  Reuter  (DC.  Prod. 
Vol.  11.),  the  last  writer  on  the  family,  I  shall  introduce  an  extract,  bearing  on  the  subject, 
from  some  remarks  published  in  the  4th  Vol.  of  my  Icones,  which,  though  drawn  from  a  com- 
paratively limited  series  of  observations,  may  still,  with  the  aid  of  analysis,  be  useful  in  assisting 
those  having  to  work  with  imperfect  materials  to  understand  this  difficult  family. 

"As  I  understand  the  order,  the  parts  of  which  it  is  made  up  are  held  together  more 
by  habit  than  structure,  namely,  'Herbaceous,  leafless  plants,  growing  parasitically  on  the 
roots  of  other  species ;  stems  covered  with  brown  or  colourless  scales.'  Characters  taken  from 
the  flowers  are  variable  or  common  to  several  other  families,  those  taken  from  the  stamens  and 
style  are  of  a  conflicting  kind,  and  so  also  are  those  obtained  from  the  ovary  and  fruit,  but  it  is 
on  these  last  that  I  think  the  greatest  reliance  can  be  placed  in  grouping  the  species. 

"The  characters  of  the  order  may  be  thus  briefly  stated.  Calyx  tubular,  or,  as  in  Orobanche 
and  JEginetia,  wanting,  its  place  being  supplied  in  the  former  by  the  bracteoles,  and  in  the  latter 
by  a  spathe.  Corolla  moi*e  or  less  irregular,  tubular.  Stamens  didynamous,  usually  incluse  ; 
anthers  either  perfect  with  2  parallel  polleniferous  cells,  or  imperfect,  one  of  the  cells  being 
sterile  or  altogether  wanting.  Ovary  superior,  1-celled,  or  spuriously  2-celled  or,  rarely,  per- 
fectly 2-celled ;  composed  of  2  or  4  or  more  carpels,  usually  placed,  when  two,  anterior  and 
posterior  to  the  floral  axis,  with  the  placentae  right  and  left ;  ovules  very  numerous.  Fruit 
a  capsule;  dehiscence  loculicidal.  Seed  small,  testa  spongy,  scrobiculate  ;  embryo  minute,  at 
the  base  of  fleshy  albumen.  Of  these  characters  those  derived  from  the  seed,  taken  in  con- 
nexion with  the  habit  of  the  plants,  will  be  found  most  constant.  The  placentation  differs  in  the 
different  groups  and  has  furnished  the  basis  for  the  following  division  of  the  order  into  sections 
or  sub-orders.  In  Orobanche,  for  example,  it  consists  of  from  4  to  6  prominent  parietal  lines, 
each  covered  with  numerous  ovules.  In  Phelipcea  ramosa  and  Lathrcea  squamaria  (respectively 
the  types  of  these  genera),  the  carpels  coalesce  at  the  points  of  junction,  but  the  placentiferous 
margins  remain  free,  and  are  afterwards  reflected  to  the  right  and  left,  but  do  not  meet  in  the 
centre ;  hence  the  ovary  is  only  one,  or  half  2-celled.  In  JEginetia  the  placenta  consists  of 
two  intricately  lamellated  bodies,  and  in  Oligopholis  of  two  solid,  fleshy  ones  which,  in  both 
cases,  nearly  fill  the  whole  cavity  and  are  covered  on  all  sides  with  ovules,  but  in  neither  cohere, 
so  as  to  form  a  central  partition  between  the  2  carpels.  And  lastly,  in  Hyobanche,  the  inflexed 
portions  of  the  carpels  do  partially  meet  in  the  axis,  forming  a  spuriously  2-celled  ovary,  but 
the  placentiferous  margins  still  remain  free  and,  being  reflexed,  form  2  loose  placentae  in 
each  cell." 
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Character  of  the  Order.  Flowers  irregular.  Calyx  free,  persistent,  4-5-sepaled ; 
sepals  cohering  into  a  4-5-cleft  calyx,  or  united  by  pairs.  Corolla  monopetalons,  hypogynous, 
pentamerous  or,  by  union  of  the  upper  pairs,  tetramerous,  persistent ;  activation  imbricated  ; 
tube  more  or  less  curved ;  limb  more  or  less  2-lipped.  Stamens  4,  didynamous,  inserted  on 
the  tube  of  the  corolla ;  anthers  2-celled,  persistent,  with  the  cells  often  cuspidato-calcarate  at 
the  base,  dehiscing  by  a  longitudinal  slit  or  oblong  pore.  Ovary  free,  bound  at  the  base  by  a 
fleshy  disk,  one-celled ;  placentae  parietal  paired  on  each  side  the  ovary,  either  distinct  or 
geminately-connate,  or  with  two  broadly  two-lobed  placentas  extending  from  the  parietes. 
Placents  lateral  as  regards  the  axis  of  inflorescence.  Ovules  usually  numerous,  anatropous, 
with  sometimes  a  longish  funiculus ;  style  terminal,  simple ;  stigma  large,  capitato-two- 
lobed ;  lobes  either  over  the  placentae,  or  placed  anterior  and  posterior,  sometimes  obscurely 
sulcated  in  the  middle,  rarely  sub-clavate,  undivided.  Capsule  1-celled,  two  valved  at  the  apex 
or  through  its  whole  length  ;  valves  bearing  on  the  middle  or  oftener  towards  the  middle,  solitary 
or  paired,  filiform  or  broad  placentas.  Seed  numerous,  rarely  few,  minute,  globose,  oblong,  or 
pear-shaped  ;  testa  thick,  spongy,  scrobiculate  or  tubercled  ;  albumen  copious  ;  embryo  minute, 
obovoid. — Herbaceous,  leafless  plants,  growing  parasitically  on  the  roots  of  other  plants,  often 
forming  dense  masses  of  great  extent  round  the  base  of  plants  suited  for  their  support ;  stems 
erect  more  or  less  covered  with  brown,  yellowish,  or  colourless  scales,  in  place  of  leaves. 

Affinities.  In  my  introductory  remarks  I  have  to  some  extent  anticipated  what  I  have 
to  say  here.  Lindley  maintains  "that  there  can  be  little  doubt  that  the  nearest  affinity 
of  Orobanchacece  is  to  Gentianacece  with  some  of  which,  as  for  example  Voyria,  they  correspond 
in  their  leafless  habit  and  moreover  in  their  corolla,  adhering  firmly  to  the  base  of  the  fruit, 
which  it  covers  when  ripe."  These  points  of  agreement  however  scarcely  deserve  the  name  of 
affinities  they  are  rather  analogies  or  resemblances.  He  continues  "The  great  points  of  resem- 
blance between  Orobanchacece  and  Gesneracece  and  Scrophularacece  consists  in  their  monopeta- 
lous,  didynamous  flowers  and  bicarpillary,  polyspermous  fruit ;  and  it  is  these  that  have  led  to  the 
opinion  that  all  the  orders  are  closely  allied.  Such  marks  of  agreement  are  doubtless  important 
but  they  may  be  over  balanced  by  others  of  greater  importance.  One  of  these  is  the  position  of 
the  carpels  with  respect  to  the  axis  of  inflorescence.  In  the  whole  category  of  plants,  forming 
the  Bignonal  alliance,  the  carpels  stand  fore  and  aft  with  respect  to  the  axis,  while  in  Gentian- 
worts  we  have  as  universally  the  two  carpels  placed  laterally.  In  this  striking  character  Oroban- 
che  agrees  with  the  latter."  Somewhat  further  on  he  states  that  he  considers  "that  their  capsule 
(of  Orobanchaceae)  consists  of  two  carpels  standing  right  and  left  of  the  axis  of  inflorescence,  and 
the  margins  not  inflexed  in  the  form  of  dissepiments,  is  incontestable,"  and  that  they  bear  the 
placentae  on  their  axis,  that  is,  directly  under  or  continuous  with  the  lobes  of  the  stigma,  not,  in 
the  usual  position,  alternate  with  them. 

Mr.  Brown  dissents  from  these  views  on  the  ground  that  the  placentae  of  Orobanchacece 
are  double,  and  that  he  believes  the  carpels  are  anterior  and  posterior,  not  lateral,  as  stated 
by  Lindley.  As,  however,  his  diction  is  not  susceptible  of  abridgment,  I  must  quote  the 
whole  paragraph  though  rather  long.  The  previous  remarks  to  which  he  alludes,  as  apper- 
taining to  the  first  family,  refer  to  Orchidece. 

"With  regard  to  the  second  family,  in  which  Mr.  Lindley  believes  the  disk  of  the  carpel  to 
be  ovuliferous,  namely,  Orobancheas,  I  find  no  other  argument  advanced  in  support  of  this  view 
than  that  derived  from  the  bursting  of  the  capsule  into  two  lateral  valves :  but  an  opinion 
founded  on  dehiscence  only,  may  be  said  to  be  a  mere  begging  of  the  question ;  division  through 
the  axis  of  carpels,  especially  in  the  families  related  to  Orobancheae,  being  nearly  as  common  as 
separation  of  their  margins.  In  this  family  also,  as  in  Orchidece,  the  placentae  are  double, 
an  argument  in  favour  of  their  sub -marginal  origin  :  and  although,  whether  the  carpels  be  regarded 
as  lateral,  or  anterior  and  posterior,  the  placentae  are  not  strictly  marginal,  yet  there  are 
other  families  where  a  similar  position  of  placentae  is  found,  but  in  which  the  structure  assumed 
in  this  hypothesis  has  never  been  suspected.  As  to  the  supposed  affinity  of  Orobanchece  with 
Gentia?iece,  which  might  be  adduced  in  support  of  this  view,  as  far  as  it  is  founded  on  the 
assumed  agreement  of  the  two  orders  in  the  lateral  position  of  their  carpels,  the  argument,  even 
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if  correct,  would  hardly  be  conclusive;  for  in  Gentianecc  there  is  at  least  one  genns  having 
quadrifid  and  another  with  quinquefid  flowers,  in  which  the  carpels  are  not  lateral,  but  anterior 
and  posterior,  as  I  believe  them  to  be  in  Orobanchece ;  nor  has  it  ever  been  supposed  that 
in  Gentianeee  the  disk  or  axis  is  ovuliferous." 

Between  two  such  eminent  philosophers  I  will  not  venture  to  hold  the  scales,  but  may 
perhaps  be  allowed  to  express  my  own  impressions  which  are  in  favour  of  the  latter  view,  a  con- 
clusion at  which  I  had  arrived  before  I  clearly  understood  the  drift  of  the  arguments  of  either, 
on  the  faith  of  the  appearances  which  I  have  endeavoured  to  get  accurately  delineated  in  the 
accompanying  analyses,  which  I  think  are  opposed  to  Lindley's  views.  But  I  must  equally  admit 
that  one  difficulty,  and  not  a  light  one,  stands  in  the  way  of  its  adoption  ;  I  allude  to  the  fact 
of  the  placentae  being  opposite  or  rather  continuous  in  many,  if  not  all  Orobanchs,  with  the  lobes 
of  the  stigma,  whether  these  are  anterior  and  posterior,  or  lateral.  This  statement  I  make 
principally  on  the  faith  of  Reuter's  generic  characters,  as  I  have  not  at  present  the  means 
of  verifying  it,  except  in  one  or  two  instances. 

Assuming  this  to  be  the  case,  is  it  susceptible  of  explanation  in  such  a  way  as  to  preserve 
the  analogy,  so  general  throughout  the  vegetable  kingdom,  that  the  carpillary  margins  are  the 
seats  of  the  placentae,  and  that  the  placenta?  of  a  simple  ovarium  are  necessarily  double  as  be- 
ing derived  from  the  union  of  two  carpillary  margins  whether  in  the  axis  or  parietes  of  the  cell. 

I  at  once  acknowledge  my  inability  to  adduce  facts  that  carry  full  conviction  to  my 
own  mind,  but  Papaveracece  furnishes  a  case  in  point  and  by  many  Cruciferce  is  believed  to 
furnish  another,  where,  it  is  presumed,  the  lobes  of  the  stigma,  which,  as  in  Orobunchacece  are  con- 
tinuous with  the  placentae,  are  each  made  up  of  the  union  of  a  placentary  vein  from  each  of  two 
carpels  or  in  other  words  of  two  half  lobes.  If  this  is  the  case  in  that  family,  why  not 
in  OrobanchacecB  %  I  am  aware  that  a  very  different  explanation  is  given  of  the  formation  of  the 
capsule  of  Cruciferce,  but  still  I  doubt  whether  it  is  more  satisfactory.  And  the  venation  of 
the  corolla  of  the  whole  family  of  Composites  may  be  adduced  as  furnishing  an  analogous  exam- 
ple of  parts  being  supplied  with  vessels  from  2  sources,  each  segment  of  the  corolla  having 
two  marginal  veins  but  very  rarely  one  in  the  axis.  Assuming  for  an  instant,  that  one  of  these 
corollas  became  converted  into  a  4-  or  5-carpelled  capsule,  we  should  still  have  marginal  placentae, 
but  with  the  lines  of  ovules  continuous,  not  alternate,  with  the  stigmatic  lobes.  This  view, 
whether  right  or  wrong,  can  claim  in  its  favour  the  fact  that  many  Orobanchs  have  the  lobes  of 
the  stigma  emarginate,  as  if  made  up  of  two  sets  of  vessels,  and  derived  from  two  carpels.  Here 
I  leave  the  question  for  the  consideration  of  men  more  competent  to  the  task  and  in  possession  of 
better  materials  for  its  investigation  than  I  happen  to  have  at  my  command. 

Geographical  Distribution.  Europe,  Africa,  Asia  and  America,  have  all  their  species, 
but  so  far  as  I  have  been  able  to  discover,  none  have  yet  been  detected  in  Australia.  In  India 
they  are  not  numerous  but,  it  is  my  belief,  when  more  carefully  sought  for  and  the  species  well  dis- 
tinguished, they  will  be  found  much  more  numerous  than  is  now  supposed.  I  have  most  frequently 
found  them  in  alpine  jungle,  in  localities  exposed  to  the  influence  of  the  south-west  monsoon 
rains,  during  which  a  very  humid  atmosphere  prevails.  The  plant  selected  to  illustrate  the 
order  is  extensively  distributed  in  Southern  India,  in  those  districts  where  Tobacco  is  largely 
cultivated,  and  is  a  most  abundant  and  injurious  weed.  In  Coimbatore  it  is  in  full  perfec- 
tion in  March  and  April,  when  the  Tobacco  crops  are  approaching  maturity.  It  is,  I  believe, 
the  only  true  Indian  Orobanche,  all  the  other  species,  referable  to  the  order,  belonging  to 
other  genera. 

Properties  and  Uses.  Astringency  and  bitterness  are  the  predominating  qualities  of  this 
order.  But  little  seems  to  be  known  regarding  them  or,  perhaps,  I  should  rather  say,  that  their 
properties  are  of  so  weak  or  indeterminate  a  kind,  as  not  to  merit  much  notice.  Of  those  of 
the  Indian  species,  I  can  find  no  account  beyond  the  remark,  in  Lindley's  Vegetable  Kingdom, 
that  "  JEginetia  indica,  prepared  with  sugar  and  nutmeg,  is  considered  an  antiscorbutic. 

Remarks  on  Genera  and  Species.  Under  this  head  I  must  again  have  recourse  to  the 
remarks  on  the  order  (in  my  Icones),  from  which  I  have  already  quoted,  which  were  written 


ILLUSTRATIONS  OF  INDIAN  BOTANY. 


179 


for  the  purpose  of  explaining  the  principles,  on  which  I  was  induced  to  construct  some  new 
genera,  and  recast  the  arrangement  of  the  rest,  and  which,  if  carried  out,  may  lead  to  a  better 
understanding  of  this  difficult  family.  Referring  to  that  extract  and  the  character  of  the  order 
for  its  leading  characteristics,  the  following  distribution  into  sections  will  be  easily  understood, 
as  well  as  the  use  of  these  in  facilitating  the  limitation  and  discrimination  of  the  genera  by 
easily  recognised  marks.  Still  further  to  place  this  arrangement  in  a  clear  light,  I  have  devoted 
a  plate  to  its  illustration,  in  which  I  have  given  more  or  less  perfect  analyses  of  14  genera  and 
15  species.  In  the  explanation  of  that  plate,  I  have  not  deemed  it  necessary  to  do  more  than 
give  a  list  of  the  names  of  the  species  introduced,  the  parts  represented  being  throughout  so 
obvious  as  not  to  require  separate  enumeration. 

Before  concluding  these  remarks  I  may  as  well  mention  in  regard  to  the  analysis,  O.  Nico- 
tiance  (Plate  No.  158),  that  all  the  coloured  figures  were  taken  from  recent  specimens.  The 
uncoloured  highly  magnified  sections  of  the  ovary  and  fruit  from  dried  ones,  but  which  had  not 
been  pressed  in  drying  so  as  to  change  the  form  of  the  parts.  The  whole  plant  having  been 
soaked  to  restore  pliability,  the  flowers  wanted  for  examination  were  then  picked  off.  The  con- 
densation of  the  spongy  matter  of  the  placentae  by  drying,  shows  I  think  more  clearly  their  mode 
of  formation,  and  seems  to  me  to  go  far  in  support  of  my  theory  of  occasional  plurality  of 
carpels  in  this  order,  but  on  that  point  I  leave  the  figures,  the  correctness  of  outline  of  which 
I  can  attest,  to  speak  for  themselves. 

"Availing  myself  of  these  variations  of  structure  and 
placentation  of  the  ovary,  I  propose  grouping  the  order, 
so  far  as  it  is  known  to  me,  under  the  following  sub- 
orders or  sections. 

I.  Orobanche.e.  Ovary  of  several  (?)  carpels,  1-cell- 
ed :  placentae  parietal.  Orobanche,  Cistanche,  Cono- 
pholis,  Anoplanthus. 

II.  iEGiNETiE^:.  Ovary  of  2  carpels,  1-celled :  pla- 
centae parietal,  large,  fleshy,  lamellate  or  solid.  JEgine- 
iia,  Oligopholis. 

III.  Lathrjee.e.  Ovary  of  2  carpels,  1-celled ;  car- 
pels partially  cohering  in  the  parietes,  the  placentiferous 
margins  remaining  free  and  spreading  to  the  right  and 
left,  forming  two  broad  lamellar  placentas.  Phelipcza, 
Lathraa,  Epiphagus. 

IV.  Hyobanche.e.  Ovary  imperfectly  2-celled,  that 
is,  the  inflexed  carpels  only  partially  meet  in  the  axis, 
but  the  placentiferous  margins,  remaining  free  and  being 
refiexed,  form  2  loose  placentae  in  each  cell.  Hyobanche, 
Campbellia,  Christisonia,  Harveya,  ?  Aulaya  ? 

The  last  two  genera  are  doubtfully  added  to  this 
list,  Mr.  Bentham  having  already  referred  them  to 
Scrophulariacea,  but  as  the  habit  and,  apparently,  the 
seed  are  not  in  unison  with  the  rest  of  that  family 
their  admission  into  this  list  may  lead  to  further,  and 
perhaps  more  accurate  scrutiny  so  as  to  leave  no  future 
doubt  of  their  proper  location.  If  really  Orobanchs, 
they,  especially  the  last,  form,  through  Siriga,  the  transi- 
tion to  Scrophulariacea. ;  but  judging  from  Sir  W.  Hooker's 
analysis  of  the  two  genera,  the  former  only,  which  has 
two  placentas  in  each  cell,  is  truly  referable  to  this  order, 
while  Aulaya  passes  into  the  other. 

The  first  section,  constituting,  I  presume,  the  type 
of  the  order,  unless  I  have  misunderstood  its  structure, 
differs  widely  from  the  rest  in  having  several  carpels, 
all  the  others  having  only  two.  I  am  aware  that  this 
view  is  at  variance  with  the  received  opinions  of 
Botanists,  and  therefore  forbear  to  urge  it  beyond  call- 
ing attention  to  what,  to  me,  appears  to  be  the  true 
structure  of  the  genera  I  have  referred  to  it,  and  which, 
if  confirmed  by  more  extended  examination,  will  per- 


haps lead  to  its  segregation  as  a  distinct  order.  The 
second  and  third  of  my  sections  respectively  represent 
in  this  group  Bignoniacece  and  Gesnereaceos.  The  fourth 
approaches  Scrophulariaceas,  from  which  it  is  kept  distinct 
by  its  imperfectly  2-celled  ovaries  and  by  the  placenti- 
ferous margins  of  each  carpel  remaining  distinct,  in 
place  of  coalescing  with  its  fellow  into  a  single  axile 
placenta.  Should  further  observation  prove  these  sec- 
tions, which  I  find  of  easy  application,  well  founded, 
generic  distinctions  will  henceforth  be  more  readily 
obtained;  the  uniformity  of  external  characters,  in  the 
absence  of  sub-division,  causing  a  deficiency  of  good 
distinctive  marks  by  which  to  define  the  limits  of  genera. 

The  following  synopsis  of  the  genera  known  to  me, 
either  from  examination  of  specimens  or  good  figures, 
may  serve  to  explain  my  meaning. 

I.  Orobanche^:. 

1.  Orobanche.  Calyx  wanting  or  rudimentary,  brac- 
teoles  dilated  at  the  base,  calyciform.  Corolla  tubular, 
bilabiate,  lips  §  lobed.  Anthers  glabrous,  placentas  4-6, 
parietal. 

2.  Cystanche.  Calyx  bracteolate,  tubular,  5-cleft. 
Corolla  tubular  sub-equally  5-lobed.  Anthers  woolly, 
placentas  4,  parietal. 

3.  Conopholis.  Calyx  bracteolate,  sub-spathaceous. 
Corolla  ringent,  upper  lip  large,  vaulted,  under  short,  3- 
lobed.    Anthers  pubescent.    Placentas  4,  parietal. 

4.  Anoplanthus.  Calyx  ebracteolate,  5-cleft.  Cor- 
olla tubular,  arched  or  bent  at  the  base,  equally  5- 
toothed,  or  sub-bilabiate.  Anthers  glabrous.  Placentae 
4,  parietal. 

II.  iEGINETIE^. 

5.  ^Eginetia.  Calyx  and  bracts  wanting,  their  place 
supplied  by  a  loose  spath.  Corolla  tubular,  5-lobed.  An- 
ther cells  divaricate,  both  fertile.  Placentas  lamellate. 

6.  Oligopholis.  Calyx  tubular,  5-toothed.  Corolla 
tubular,  5-lobed.  Anthers  2-celled,  one  sterile,  subulate. 
Placentas  2,  fleshy,  not  lamellate. 

HI.  LathrjEEje. 

7.  Lathrjea.  Calyx  ebracteolate,  4-cleft.  Corolla 
ringent,  upper  lip  entire,  under  smaller,  3-lobed. 
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8.  Phelip^a.  Calyx  bracteolate,  tubular,  4-5- 
thoothed.  Corolla  ringent,  upper  lip  2-  under  3-lobed, 
spreading. 

9.  Epiphegds.  Flowers  polygamous.  Calyx  bracteo- 
late, urceolate,  5-toothed.  Corolla  bilabiate,  upper  lip 
entire,  under  3-lobed. 

IV.  HYOBANCHE.E. 

10.  Hyobanche.  Calyx  bracteolate,  deeply  5-cleft 
Corolla  ringent,  upper  lip  long,  entire,  under  small,  ob- 
scurely 3-toothed.    Anthers  deflex,  pendulous,  1-celled! 

11.  Campbellia.  Calyx  bracteolate,  tubular,  5-tooth- 
ed. Corolla  sub-bilabiate,  5-lobed.  Anthers  deflex,  pen- 
dulous, one-celled !  opening  by  a  pore  at  the  apex. 


12.  Christisonia.  Calyx  tubular,  5-toothed.  Cor- 
olla infundibuliform,  sub-bilabiate.  Anthers  2-celled, 
one  sterile,  subulate.    Placentae  free,  re  volute. 

13.  Harveta.  Calyx  inflato-campanulate,  5-lobed. 
Corolla  tubular,  sub-bilabiate,  5-lobed.  Anthers  2-cell- 
ed one  sterile,  subulate.  Ovary  2-celled,  with  2  fleshy 
placentas  in  each. 

14.  Aulaya.  Calyx  tubular,  5-cleft.  Corolla  tubular, 
5-lobed.  Anthers  2-celled,  one  sterile,  subulate.  Ovary 
2-celled,  with  a  single,  axillary  placenta  in  each.  [Obs. 
Mr.  Bentham  remarks  of  this  genus,  "placentae  in  di- 
versis  speciebus  magis  minusve  bilobae,"  which  seems 
to  indicate  that  it  is  correctly  referable  to  this  order."] 


EXPLANATION  OF  PLATE  158. 


Orobanche  Nicotiana,  natural  size. 

1.  2.  Front  and  side  views  of  full-blown  flower. 

3.  Corolla  split  open,  stamens  in  situ. 

4.  Front  and  back  views  of  anthers. 

5.  Ovary,  bract,  and  calycine  bracteoles. 

6.  Ovary  cut  transversely,  4  placenta. 

7.  Another  ovary  with  8  placentae. 

8.  A  young  fruit,  the  top  of  the  capsule  removed  to 
show  the  placentae  non-adherent  at  the  apex. 


9.  Capsule  enclosed  in  the  (Persistent  corolla. 

10.  The  same,  corolla  removed. 

11.  Same  cut  longitudinally. 

12.  Capsule  in  a  state  of  dehiscence. 

13.  A  detached  seed.  14.  Embryo. 

15.  A  six-placentffid  capsule  dehiscing. 

16.  A  four-placentaed  capsule  cut  transversely. 

17.  One  with  5  placentas. 

18.  One  with  6  placentas  similarly  divided.  The  last 
five  figures  taken  from  dried  specimens. 


EXPLANATION 

I.  Orobanche^:. 

1.  Orobanche  Epithymum  (DC.  Nees'  Germ.  Gen.). 

2.  Conopholis  Americanus  (Wallr.  Endl.  Icon.). 

3.  Anoplanthus  (E)  uniflorus  (Endl.  Iconograph.) 

4.  Cystanche  lutea  (R.  W.  Icones). 

II.  iEGINETIE.E. 

5.  iEginetia  Indica  (Roxb.  R.  W.  Icon.). 

6.  pedunculata  (Wall.  R.  W.  Icon.). 

7.  Oligopholis  tubulosa  (R.  W.  Icones). 

III.  h&THRMEX. 

8.  Epiphegus  Americanus  (Nutt.  Endl.  Ic). 
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9.  Phelipaea  ramosa  (Desf.  Nees'  Germ.  Gen.). 

10.  LathrEea  spuamaria  (Lin.  Nees'  Germ-  Gen.). 

IV.  HYBONCHE.E. 

11.  Hybonche  sanguinea  (Thunb.  Endl.  Icon.). 

12.  Aulaya  squamosa  (Harv.  Hook.  Icon.). 

13.  Harveya  Capensis  (Hooker  Icones). 

14.  Campbellia  aurantiaca  (R.  W.  Icones). 

15.  Christisonia  calcarata  (R.  W.  Icones). 

Two  sections  of  the  ovary  (1  and  2)  are  given  in 
14  and  15.  The  first  (1)  is  taken  near  the  apex,  the 
other  (2)  below  the  middle  of  the  ovary,  a  third  near  the 
base,  would  probably  have  shown  the  placentae  united, 
as  in  Aulaya. 


CX. — GESNERACE^E. 

This  order  was  first  established  in  1804  by  Richard  and  Jussieu,  and  was  then  limited  to 
plants  having  the  calyx,  more  or  less  adherent  to  the  ovary  and  albuminous  seed.  Subsequently, 
in  1823,  Jack  defined,  under  the  name  of  Cyrtandracece,  what  he  considered  a  new  order, 
founded  on  a  number  of  Malayan  plants  differing  from  the  preceding,  in  having  the  ovary  quite 
free,  and  exalbuminous  seed.  These  two  orders  were  long  kept  distinct,  and  are  separately 
taken  up  by  De  Candolle  in  his  Prodromus  with  26  orders  interposed.  Recent  examination  and 
better  acquaintance  with  their  respective  peculiarities  have  led  to  their  union  and  sub-division 
into  two,  well  marked  sub-orders,  under  the  names  of  Gesnerece  and  Cyrtandrece,  differing  only 
in  the  above  essential  points  of  structure.  The  former  of  these  sub-orders  is  almost  exclusively 
confined  to  America,  one  genus  only,  Klitgia,  having  Asiatic  representatives ;  the  latter  has 
a  wider  distribution,  but  is  principally  of  Asiatic  origin. 

This  family,  as  being  made  up  partly  of  plants  with,  and  partly  without  albuminous  seed, 
affords  another  example  of  the  fact,  that  the  presence  or  absence  of  that  organization  is  not 
always  of  even  ordinal  value,  and  is  of  course  still  less  applicable  to  the  formation  of  groups  of 
a  higher  denomination,  when  opposed  to  others  taken  from  general  structure  and  vegetation. 
The  adherent  ovary  of  Gesnerece,  and  the  free  one  of  Cyrtandrece,  may  also,  I  think,  be  adduced 
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as  bearing  on  the  question  mooted  under  Vacciniacece  and  Ericaceae,  the  two  divisions  of  this 
order,  bearing  precisely  the  same  relations  to  each  other  that  these  two  orders  do,  hence,  if 
union  is  right  in  the  one  case,  separation  can  scarcely  be  so  in  the  other.  Mr.  Brown  thus 
defines  the  conjoint  order  in  Horsefield's  Plantae  Javan.  rariores. 

Character  of  the  Order.  Calyx  5-cIeft,  equal  (rarely  a  little  unequal).  Corolla  mono- 
petalous,  irregular,  limb  5-lobed,  imbricating  in  aestivation.  Stamens  2-4,  antheriferous  with  or 
without  a  fifth  posticous  rudimentary  one.  Ovary  (free  or  adnate)  1-celled;  (occasionally,  by 
the  approximation  of  the  placentae,  apparently  2-celled) ;  bound  at  the  base  by  a  lobed  or  entire 
disk ;  placentae  two,  parietal,  lateral  (usually  bilamellate),  many-seeded ;  ovules  analropous.  Peri- 
carp capsular  or  baccate.  Seed  small  (no  raphe),  albuminous  or  exalbuminous  ;  albumen  fleshy, 
soft,  copious  or  sparing.  Embryo  straight,  axile,  orthotropous,  when  present  about  half  the  length 
or  as  long  as  the  albumen. — Herbs  or  undershrubs  with  simple,  undivided,  exstipulate,  opposite, 
verticelled  or  alternate  leaves,  often  serrated  or  crenate,  sometimes  quite  entire,  for  the  most  part 
clothed  with  simple,  acute  or  capitate  pubescence.    Inflorescence  various. 

He  divides  the  order  into  the  three  following  sections. 

Gesnerie^e.  Calyx  more  or  less  connate  with  the  ovary.  Pericarp  capsular.  Seed  with 
copious  albumen. 

Beslerie^e.    Calyx  free.    Pericarp  baccate  or  capsular.    Seed  albuminous. 

Cyrt  Andrew.  Calyx  free.  Pericarp  capsular  or  baccate.  Seed  exalbuminous  or  sparingly 
albuminous. 

Affinities.  A  glance  at  the  component  parts  of  this  order  will  show  that  its  affinities 
must  naturally  be  complex.  The  adherent  calyx  and  copious  albumen  of  the  first  tribe,  brings 
it  in  contact  with  some  of  the  monopetalous  calyciflorous  orders,  among  which  it  is  placed  by 
De  Candolle,  but  from  which  it  is  far  removed  by  its  irregular  didynamous  flowers,  1-celled 
ovary,  and  inflexed  carpillary  margins.  These  again  with  its  albuminous  seed  bring  it  in  con- 
tact with  Gentianece  on  the  one  side,  and  its  irregular  flowers  with  Orobanchacece  on  the  other. 
The  free  calyx  and  albuminous  seed  of  the  second,  combined  with  its  irregular  flowers,  brings  it 
into  immediate  contact  with  Orobanchaceoe,  from  which  it  is  principally  separated  by  habit : 
while  the  third,  having  a  free  calyx  and  exalbuminous  seed,  passes  almost  directly  into  Big- 
noniacece,  through  Eccremocarpus  and  jEschynanthus. 

Thus  complex  in  its  structure  and  organization,  it  seems  most  correctly  placed  here,  as  form- 
ing in  itself  the  connecting  link  between  the  albuminous  and  exalbuminous  division  of  the 
Bignonal  group,  to  each  of  which  it  seems  so  nearly  related,  as  to  be  principally  kept  distinct 
by  habit,  and,  in  the  exalbuminous  division,  by  the  small  size  of  its  seed  and  short  cotyledons  as 
compared  with  the  radicle.  Their  relationship  to  the  calyciflorous  orders,  I  look  upon  as  of 
secondary  moment,  agreeing  as  they  do  in  one  point  only,  the  partially  adherent  calyx,  which 
I  look  upon  as  of  no  note,  when  set  against  the  widely  different  floral  structure  and  fructification. 

Geographical  Distribution.  The  two  first  of  the  above  tribes  are,  as  already  men- 
tioned, almost  entirely  confined  to  the  tropical  and  warmer  parts  of  America.  The  third  is 
more  widely  diffused.  Two  are  found  in  Europe,  one  in  Siberia,  one  in  Australia,  and  a  few 
in  Africa ;  but  the  mass  of  the  tribe  are  natives  of  India  and  the  Eastern  Islands.  In  Assam 
and  Khassya,  they  are  numerous,  and  from  the  last  named  district  the  one  selected  for  repre- 
sentation was  obtained  and  communicated  by  the  late  Mr.  Griffith. 

Properties  and  Uses.  On  this  subject  little  can  be  said.  Many  of  the  Indian  species 
are  plants  of  great  beauty  and  deserving  of  a  place  in  gardens  as  being  very  ornamental,  a  dis- 
tinction however  rarely  accorded,  possibly  owing  to  the  difficulty  of  cultivating  in  gardens, 
plants  which,  in  their  native  stations,  seek  shade  and  moisture  of  both  air  and  soil.  None  of 
them,  so  far  as  I  am  aware,  have  been  applied  to  any  useful  purpose. 
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Remarks  on  Genera  and  Species.  My  examination  of  species  of  this  order,  has  been 
on  too  limited  a  scale  to  admit  of  my  having  much  to  say  under  this  head.  A  few  new  species 
and  one  new  genus  have  been  added  to  the  family,  accompanied  with  figures,  in  my  Icones. 
The  new  genus  is  interesting  in  connexion  with  the  affinities  of  the  order,  the  ovary  bearing  the 
same  relation  to  the  other  genera  that  the  Tribe  Orobanchece  does  to  the  other  tribes  of  that 
order.  That  is,  it  has  four  parietal  placentary  lines,  as  in  Cystanche,  while  all  the  others  have 
inflexed  placenta;.  With  a  view  to  making  some  of  the  genera  of  this  order  better  known,  as 
well  as  for  the  purpose  of  showing  the  relationship  existing  between  this  and  the  two  preceding 
orders,  I  shall,  in  a  supplementary  plate,  give  analyses  of  some  of  the  genera,  partly  taken  from 
my  own  dissections,  partly  copied  from  those  of  others.  It  may  be  proper  here  to  remark  that 
the  difference  between  Chirita  and  Didymocarpus,  is  very  slight,  so  slight  indeed  that  it  is 
most  difficult  to  distinguish  them,  resting  as  it  does  entirely  on  the  stigma.  For  some  time 
I  felt  doubtful  whether  I  ought  to  place  the  following  species  in  the  one  or  other  genus,  but 
think  that  it  accords  better  with  the  latter,  to  which  therefore  I  refer  it.  In  the  supplementary 
plate  I  have  given  analytical  illustrations  of  J 2  genera,  which  I  shall  simply  name;  the  explana- 
tion of  one  in  a  great  measure  serving  for  all. 
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Didymocarpus  Griffithii  (R.  W.),  herbaceous,  erect, 
4-sided,  furrowed  on  the  sides;  angles  roundish  blunt, 
pilose  above :  leaves  ovate,  acuminate,  crenato-serrated, 
longish  petioled,  pilose  on  both  sides :  peduncles  axillary, 
longer  than  the  petiols,  cymosely  5-7-flowered  ;  flowers 
longish  pedicelled :  calyx  deeply  5-parted,  segments  lan- 
ceolate :  corolla  tubular,  five-lobed :  stamens  didynamous, 
the  fifth  rudimentary  one  sometimes  wanting,  stigma  two- 
lobed.  Leaves,  including  the  petiol,  4  to  6  inches  long 
by  1|  broad  at  the  base;  cymes  furnished  with  a  pair 
of  lanceolate  bracts  at  each  division :  tube  of  the  corolla, 
hairy  without.  Khassya,  Griffith.  This  appears  a  very 
handsome  species  and  quite  new. 
1.  Flowering  branch,  natural  size. 


2.  Detached  flower. 

3.  Corolla  split  open. 

4.  Anthers. 

5.  Ovary  and  calyx  about  natural  size. 

6.  Ovary  magnified. 

7.  Cut  longitudinally. 

8.  Transversely. 

9.  Young  capsule. 

10.  Transverse  section  of  capsule. 

11.  Portion  of  one  valve  after  dehiscence. 

12.  Seed. 

13.  Cut  transversely. 

14.  Embryo  detached. 

15.  Upper  and  under  surfaces  of  leaves. 
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1.  Didymocarpus  tomentosa  (R.  W.  Ic). 

2.  Jerdonia  Indica  (R.  W.  Icon.). 

3.  Epithema  Ceylanica  (Gard.  R.  W.  Ic). 

4.  Klugia  Notonian  (DC.  R.  W.  Ic). 

5.  Isanthera  permolis  (Nees.  R.  W.  Ic). 

6.  Loxonia  acuminata  (R.  Br.  PI.  Jar.  Rar.). 


7.  Rhynoglossum  obliquum  (DC.  Loxolis  R.  Br.  1.  c.) 

8.  Baaa  hygrometrica  (R.  Br.  DC.  Deless.  Ic). 

9.  Lysionotus  tenufolia  (Wall.  pi.  as.  rar.). 

10.  Platystemma  violoides  (Wall.  pi.  as.  rar.). 

11.  jEschynanthus  ramosessima  (Wall.  pi.  as.  rar.). 

12.  Streptocarpus  Rexii  (Lind.  Hooker  Exot.  Flora). 


CXI.— BIGNONIACE^E. 

This  large  and  handsome  arborious  order,  being  for  the  most  part  composed  of  tropical 
plants,  or  at  all  events  exotics  to  Europe,  was  long  very  imperfectly  known,  so  much  so 
indeed,  that  of  this  and  the  immediately  allied  orders,  Sesamece  and  Gesneriacece,  Linnaeus 
scarcely  knew  above  20  or  25  species ;  whereas  above  730  are  now  described  in  botanical 
works.  Of  true  Bignoniacece,  or  those  furnished  with  dehiscent  capsules  and  winged  seed, 
Linnaeus  only  knew  18  species;  and  now  the  list  extends  to  no  fewer  than  450. 

With  regard  to  the  limits  of  the  order  some  differences  of  opinion  exist,  but  I  believe 
Botanists  are  now  pretty  generally  agreed  in  confining  it  to  such  plants  as  have  monopeta- 
lous  personate  flowers,  the  capsule  splitting  into  two  halves,  and  flattened  winged  seed.  The 
structure  of  the  ovary  seems  variable  as  in  different  species  and  genera  it  is  described  as  being 
1-or  2-celled.  In  the  accompanying  analysis  of  the  ovary  of  several  species  it  will  be  seen 
that  that  organ  is  usually  formed  in  the  regular  way,  that  is,  the  carpellary  margins  bear  the 
placentae  on  each  side,  but  that  here  they  are  generally  joined  across  the  centre  by  means 
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of  a  spurious  partition,  or  membranous  extension  or  band,  which  afterwards  thickens,  becoming, 
in  the  accompanying  species,  firm,  coriaceous  and  straplike,  but  in  others  round,  thick  and 
spongy,  bearing  on  its  sides  the  seed.    Some  however  are  truly  two-celled. 

Character  of  the  Order.  Calyx  lobed  or  entire,  sometimes  spathaceous.  Corolla 
monopetalous,  hypogynous,  deciduous,  irregular,  4-5-lobed  or  sub-bilabiate,  lobes  imbricating  in 
aestivation.  Stamens  usually  4,  fertile,  didynamous,  with  a  sterile  filament,  sometimes  all  fertile  ; 
anthers  2-celled,  cells  parallel  and  contiguous  or  separate  and  diverging,  opening  longitudi- 
nally. Disk  glandulose,  tumid,  embracing  the  base  of  the  ovary.  Ovary  2-  rarely  1-celled, 
ovules  several  or  numerous,  attached  to  lateral  placentae  usually  united  in  the  axis  by  a  short 
process  which,  with  the  thickened  placentae,  afterwards  becomes  the  spongy  partition.  Style 
filiform,  stigma  bilamellate  or  bifid,  lamellae  anticous  and  posticous.  Capsule  2-valved,  2-celled, 
often  long,  compressed,  sometimes  spuriously  4-celled,  the  septum  either  parallel  to  the  valves, 
or  contrary  to  them,  finally  separating  and  bearing  the  seeds.  Seeds  transverse,  compressed, 
winged,  exalbuminous ;  embryo  straight  next  the  hilum,  cotyledons  flat,  foliaceous  or  fleshy. — 
Trees  or  shurbs,  stems  erect,  scandent,  or  twining.  Leaves  opposite,  sometimes  simple,  usually 
compound,  the  petiol  sometimes  produced  into  a  tendril.  Stipules  none,  but  sometimes  re- 
placed by  accessory  leaflets.    Inflorescence  usually  panicled  or  racemose. 

Affinities.  As  regards  the  flowers  this  order  is  nearly  allied  to  Pedaliacece,  Gesneriacece, 
Acanthacece,  and  Scrophulariacece,  but  is  kept  distinct  from  all  by  its  winged  seed,  provided 
the  section  Crescentiece,  which  De  Candolle  retains,  is  separated  to  form  a  new  order,  a  view 
in  which  Botanists  now  generally  coincide,  as  its  retention  may  be  said  to  break  down  the 
essential  character  of  the  order.  Much  stress  is  laid  on  the  axile  position  of  the  placentae, 
which  Lindley  observes  "is  an  indispensable  character  of  this  natural  order,"  but  immediately 
goes  on  to  observe  that  "the  genus  Eccremocarpus,  however,  appears  to  be  an  exception, 
its  placentae  being  strictly  parietal  at  the  time  of  the  expansion  of  the  flower"  and,  further, 
that  he  long  since  stated  that  the  placentation  of  Bignonia  radicans  is  originally  of  the 
same  nature,  the  difference  between  them  consisting  in  the  2  placentae  of  the  latter  meeting 
in  the  axis  and  uniting  there,  while  those  of  Eccremocarpus  never  touch  in  the  middle.  The 
same  seems  to  be  the  case  in  the  species  here  figured  ( Spathodea  adenophylla ),  and  doubtless 
will  be  found  in  many  others,  when  all  have  been  examined  at  a  sufficiently  early  stage. 
I  have  remarked  a  similar  structure  in  several  species  of  Acanthacece,  the  inflexed  valves 
of  whieh  do  not  quite  meet  until  after  the  fall  of  the  flower,  though  they  also  are  said  to 
have  axile  placentation.  But  indeed  the  difference  between  the  fruit  of  Bignoniacece  and 
Acanthacece,  at  least  as  I  understand  them,  is  not  so  great  as,  at  first  sight,  one  might  be 
led  to  suppose,  and  neither  have,  strictly  speaking,  axile  placentae,  such  as  in  Scrophulariacece. 
The  structure  of  the  ovary  in  both  families  is  nearly  the  same,  and  both  have  bivalved,  2-celled, 
dehiscent  capsules.  The  essential  difference,  therefore,  exclusive  of  habit,  is  found  in  the 
spurious  partition  of  Bignoniacece,  and  in  the  mode  of  dehiscence  of  the  capsule  in  the  two 
families.  In  the  former  (Bignoniaceae)  it  is  either  septicidal  or  loculicidal  but  without  elasticity ; 
in  the  latter  it  is  always  loculicidal.  In  other  words,  in  the  tribe  Eubignoniacece  the  dehiscence 
takes  place  in  the  line  of  the  placentae,  equivalent  to  septicidal ;  the  spurious  partition,  on  the 
sides  of  which  the  seeds  lie,  at  the  same  time  separating  from  the  valves,  is  found  loose  within 
the  capsule :  the  septum  is  then  said  to  be  parallel  to  the  valves.  In  the  sub-tribe  Catalpece 
it  takes  place  along  the  middle  or  dorsum  of  the  carpels,  that  is,  loculicidally ;  the  partition 
is  then  said  to  be  contrary  or  with  its  edges  opposite  the  middle  of  the  valves,  which  valves, 
in  this  case,  are  each  made  up  of  two  half  carpels  cohering  along  their  placentary  margins. 
This  is  precisely  what  takes  place  in  Acanthacece,  with  this  difference,  that  in  Acanthaceae  there 
is  no  free,  spurious  partition,  but  the  seed  are  attached  to  persistent  placentary  processes,  and  the 
valves  usually  separate  with  elasticity.  The  affinity,  therefore,  between  Acanthacece  and  the 
sub-tribe  Catalpece  is  very  close.  The  affinity  between  Bignoniacece  and  Scrophulariacece,  which 
Lindley  also  places  in  his  Bignonal  Alliance,  is  not  so  close,  for  though  they  associate  as  well  as 
regards  the  flower,  the  placentation  differs  in  being  decidedly  axile  and  the  seed  albuminous, 
neither  of  which  is  truly  the  cage  in  Bignoniaceae  or  Acanthaceae. 
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Geographical  Distribution.  The  tropics  and  the  warmer  regions,  on  either  side  of 
America,  are  assuredly  the  head-quarters  of  this  splendid  order,  whose  magnificent  flowers  are 
the  glory  of  the  places  they  inhabit.  In  India  they  are  comparatively  rare,  about  30  Indian 
species  only  having  as  yet  found  their  way  into  botanical  works.  That  there  are  more  I  have 
not  a  doubt,  but  the  great  size  of  suitable  specimens,  and  the  difficulty  of  preserving  them,  stand 
in  the  way  of  many  species  finding  a  place  in  herbaria.  This  circumstance  more  than  any 
other  prevents  our  acquiring  a  perfect  knowledge  of  them.  The  fruit  of  nearly  all  are  most 
unmanageable  iu  herbaria  from  their  great  length,  and  they  are  almost  indispensable  towards  the 
determination  of  the  genera. 

Properties  and  Uses.  On  this  head,  so  far  as  the  Indian  species  are  concerned,  almost 
nothing  seems  to  be  known.  The  roots  of  Stereospermum  (Bignonia)  chelonoides,  are  said  to 
be  pleasant  tasted  and  are,  with  the  fragrant  flowers,  prescribed  in  infusion  as  a  cooling  drink 
in  fevers.  Rheede  states  that  in  Malabar,  the  juice  of  the  leaves,  mixed  with  lime  juice,  is 
administered  in  maniacal  cases.  As  an  ornamental  object,  the  Millingtonia  hortenses  is  not 
unfrequent  in  gardens,  and  the  species  of  Stereospermum  (Padree  poo)  are  prized  on  account 
of  the  delightful  fragrance  of  their  flowers.  Probably  more  of  them  would  be  met  with  in 
cultivation,  were  their  flowers  more  permanent,  but  unfortunately  they  are  all  very  deciduous, 
opening  during  the  evening  and  dropping  from  the  tree  early  next  day.  Those  of  several  are 
picked  up  by  the  natives  and,  made  into  garlands,  presented  at  the  shrines  of  their  idols. 

Remarks  on  Genera  and  Species.  De  Candolle  divides  this  family  into  two  tribes, 
Bignoniece  and  Crescentiece.  Of  the  latter  the  Indian  Flora  furnishes  no  representatives ;  of  the 
former,  9  out  of  42  genera  are  noted  as  having  Indian  species.  Roxburgh  describes  12  species 
under  the  single  generic  name  Bignonia :  these  are  now  distributed  under  seven  genera.  This 
may  perhaps  be  accounted  for  by  the  loose  construction  of  the  Roxburgian  generic  character, 
which  is  more  applicable  to  an  order  than  a  genus.  The  Bignoniece  are  again  divided  into  two 
sub-tribes,  Eubignoniece  and  Catalpece,  distinguished  by  the  position  of  the  partition  of  the  cap- 
sule. In  the  former,  the  partition  is  parallel  to  the  valves,  in  the  latter  it  is  opposite  to  them 
or  contrary,  as  explained  above.  This  is  an  excellent  character,  so  far  as  it  goes,  but  as  being 
only  applicable  to  specimens  provided  with  fruit  far  advanced  towards  maturity,  it  is  in  every 
way  desirable  to  endeavour  to  find  generic  characters  which  can  be  depended  upon  for  their 
discrimination  at  earlier  stages  of  their  existence,  in  place  of  having  to  depend  so  much  on  those 
derived  from  a  part  of  the  plant  which,  owing  to  the  great  size  and  length  it  often  attains,  is 
comparatively  rare  in  herbaria.  The  fact,  however,  of  Roxburgh  having  grouped  under  one 
genus  species  which  are  now  considered  referable  to  seven  genera,  shows  that  the  task  is  not  an 
easy  one,  as  indicating  the  strong  family  likeness  that  prevails  throughout  the  order.  The  genera, 
however,  as  now  constituted,  do  not  seem  difficult  of  discrimination  with  good  specimens  to 
work  upon.  The  genus,  Heterophragma,  DC,  founded  on  Roxburgh's  Bignonia  quadrilocularis, 
seems  one  of  the  most  remarkable  of  the  order,  but  is  very  imperfectly  known,  Roxburgh  having 
neglected  to  represent  sections  of  the  ovary  in  his  plate,  and  passed  over,  in  his  description,  both 
it  and  the  mode  of  dehiscence  of  the  capsule,  so  that  it  is  now  impossible  to  say  to  which  sub- 
tribe  it  belongs.  De  Candolle  somewhat  doubtfully  places  it  in  his  second  sub-tribe  ( Catalpeos ), 
but  to  me  it  appears  more  justly  referable  to  the  other,  and  seems  nearly  allied  to  Jstianthus,  a 
Mexican  genus,  having,  like  it,  a  thick  septum.  In  Heterophragma,  the  septum  is  thicker  in  the 
middle,  reaching  to  each  side  of  the  capsule,  but  the  insertion  of  the  seed  seems  to  be  marginal, 
similar  to  those  of  Calosanthes,  an  Indian  genus  nearly  allied  to  Jstianthus.  This  is  of  course  con- 
jecture, but  which  seems  strengthened  by  Roxburgh's  figure  which  corresponds  pretty  well  with 
that  of  Calosanthes.  The  plant  I  have  selected  to  illustrate  the  order  ( Spathodea  adenophylla), 
differs  somewhat  from  the  character  of  the  genus  in  the  form  of  the  calyx,  and  the  septum  of 
the  capsule  is  coriaceous,  not  spongy,  the  more  usual  form.  In  the  additional  plate  (No.  161— b. 
fig.  2)  two  sections  of  the  ovary  of  Calosanthes  are  given,  one  from  a  young  flower-bud,  some 
time  before  expansion,  the  other  from  a  young  fruit  some  days  after  the  fall  of  the  flower. 
They  were  both  taken  from  the  same  specimen  and  will  serve  to  show,  to  some  extent,  the  changes 
which  the  fruit  undergoes  in  its  progress  towards  maturity.    That  plate  was  prepared  for  the 
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purpose,  of  showing  in  several  species  the  origin  of  what  I  have  called  the  spurious  partition. 
The  formation  of  a  true  partition  or  septum  is  shown  in  the  lower  fig.  of  No.  3,  and  in  No.  4. 
In  these  examples  the  inflexed  margins  of  the  carpels  actually  meet  in  the  centre  and  coalesce, 
forming  a  single  placenta  in  the  axis.  In  all  the  others  the  placentae  are  parietal  with  a  process 
stretching  from  the  one  to  the  other,  which,  as  shown  in  the  upper  figure  of  No.  2,  enlarges  with 
the  fruit  and  becomes  the  septum.  But  the  placentae  do  not  enlarge  in  the  same  way,  they  con- 
tinue parietal  throughout,  hence  the  seed  in  the  nearly  mature  capsule  are  always  found  attached 
to  the  sides  of  the  capsule  along  the  edge  of  the  partition  and  covering  it  with  their  broad  wings. 
Such  being  the  position  of  parts  it  results,  that  it  is  an  error  to  describe  the  position  of  the 
placentae  as  axile,  and  to  assume  that  "the  central  or  axile  position  of  the  placenta  is  an 
indispensable  character  of  this  natural  order."  It  equally  follows  that  Eccremocarpus  is  only 
exceptional  to  the  extent  of  wanting  the  spurious  partition,  shown  to  exist  in  nearly  all  the 
others,  not  in  regard  to  its  parietal  placentation. 


EXPLANATION  OF  PLATE  160-61. 

c,       ,      ,      ,  „         „  ,,  ,   -nr, .  9.  An  ovary  a  little  further  advanced,  divided  in  the 

bpathodea  adenophylla  (Wall.  Alph.  DC).  line  of  future  dehiscence,  and  opened  to  show  more 

1.  2.  Flowering  branch  and  ripe  capsule.  clearly  the  parietal  placentation. 

3.  Flower-bud.  10.  A  portion  of  2  placentas  detached  from  the  capsule. 

4.  Corolla  split  open.  11.  A  detached  seed. 

5.  Stamens,  back  and  front  views.  12.  Same,  testa  removed,  cotyledons  in  situ. 

6.  Calyx  and  ovary.  13.  A  cotyledon  and  plumule  seen  from  within. 

7.  Ovary  cut  transversely.  14.  Section  of  a  mature  capsule  after  dehiscence  had 

8.  Longitudinally.  commenced. 


EXPLANATION  OF  PLATE  161-b. 

1.  Bignonia  xylocarpa  (Roxb.).  6.  Millingtonia  hortenses  (Linn,  pi.) 

2.  Calosanthes  Indica  (Blume,  DC).  7.  Tecoma  capensis  (Lind.). 

3.  Spathodea,  species  undermentioned.  8.  Tecoma  Jasminoides  (Lind.). 

4.  Sterospermum  Checonoides  (DC).  9.  Pajanelia  Rheedii  (R.  W.). 

5.  Bignonia  amaena  (Wall,  an  Spathodasa  ?  DC). 


Sub-order  Schrebere^:.    R.  W. 

Under  Jasminece  I  alluded  to  the  genus  Schrebera,  referred  by  Alph.  De  Candolle  and 
Fenzl  to  that  order  on  the  faith  of  Roxburgh's  incorrect  figure  and  imperfect  description,  but 
whose  affinity  with  it  I  doubted.  It  had  hitherto  been  placed  in  Bignoniacece.  While  writing 
the  article  Bignoniaceae,  I  reexamined  the  plant  with  more  attention  and  had  a  drawing,  and  as 
careful  an  analysis  as  my  rather  imperfect  materials  enabled  me  to  make,  prepared.  This  exami- 
nation has  tended  to  confirm  my  former  conjectures  as  to  its  being  distinct  from  Jasminece,  and 
Bignonal  in  its  characters,  but  distinguished  from  all  the  genuine  members  of  that  group  by  its 
regular  corolla  and  diandrous  flowers.  In  these  respects  it  approaches  some  Acanthacece 
as  well  as  in  its  2-valved,  2-celled  capsules,  the  dehiscence  of  which  is  in  accordance  with  those 
of  that  family,  that  is,  loculicidal  with  contrary  partitions.  It  however  differs  in  its  arborious 
habit,  compound  leaves,  winged,  pendulous  seed,  and  plicate  or  sub-chrysoloid,  fleshy  cotyledons. 
Towards  Pedaliacece  it  stands  in  nearly  the  same  relationship  as  towards  Acanthacece,  but  does 
not  enter  that  order ;  neither  will  it  enter  Bignoniacece,  though  approaching  it  in  so  many 
points  as  to  have  led  to  its  being  hitherto  placed  in  that  order,  and,  to  my  mind,  more  naturally 
than  it  now  is  in  Jasminece,  to  which  it  has  been  removed  on  account  of  its  diandrous  flowers, 
and  supposed  erect  seed.  The  flowers  correspond  but  not  the  position  of  the  seed ;  and  the  cap- 
sule, both  as  to  structure  and  dehiscence,  is  so  remote  from  that  fruit  of  Jasmineae  as  altogether  to 
over-balance  the  single  character  of  diandrous  flowers  in  a  didynamous  order,  in  which  the 
abortion  of  at  least  one  stamen  is  so  constant.  Taking  this  view  of  its  affinities,  I  have  finally 
determined  to  leave  it  in  the  Bignonal  group,  raising  it  for  the  present  to  the  rank  of  a  sub- 
order only,  until  it  has  been  better  examined,  or  perhaps,  now  that  its  structure  is  better  known, 
relations  are  found  to  raise  it  and  them  to  the  first  rank. 
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Character  of  the  Sub-order.  Calyx  tubular,  persistent,  5-lobed,  at  first  slightly,  afterwards 
more  distinctly  two-lipped  (owing  to  the  enlarging  ovary  splitting  it  on  each  side).  Corolla 
hypogynous,  monopetalous,  salver-shaped ;  tube  cylindrical ;  limb  spreading,  5-7-lobed  (lobes 
obovate,  cuniate,  sub-emarginate).  Stamens  2,  inserted  within  the  tube,  incluse;  filaments  short ; 
anthers  oblong,  2-celled;  cells  parallel,  contiguous,  dehiscing  longitudinally.  Ovary  free,  2-celled; 
ovules  4  in  each  cell,  pendulous  from  near  the  apex  of  the  septum.  Style  about  the  length  of 
the  tube  ;  stigma  bifid.  Capsule  obovate,  cuniate,  very  obtuse  above,  hard,  rough,  woody,  2-cell- 
ed, dehiscing  loculicidally  (through  the  middle  of  the  partition  as  in  Acanthaceoe),  valves  septife- 
rous.  Seed  4  in  each  cell,  pendulous  from  the  apex,  oblong,  ending  below  in  a  long  sub-lanceo- 
late wing;  testa  smooth,  endoplura  somewhat  thick,  spongy,  embryo  exalbuminous,  radicle  short, 
next  the  hilum,  cotyledons  oblong,  fleshy,  longitudinally  plaited. — A  tree  with  opposite,  exstipu- 
late,  pinnate  leaves,  trichotomous  panicles,  minute  bracts.  "Flowers  small,  variegated,  white  and 
brown,  fragrant,  especially  during  the  night."  Roxb. 

Roxburgh's  specimens  were  from  the  Circars.  Those  from  which  the  accompanying  draw- 
ings were  made,  I  gathered  in  Mysore,  and  I  can  recall  having  once  seen  the  tree  on  the  eastern 
slopes  of  the  Neilgherries,  below  Kotergherry,  but  not  in  flower.  I  never,  so  far  as  I  can  now 
recollect,  met  with  it  growing  in  the  Circars  in  the  jungles  of  which  it  would,  from  Roxburgh's 
account,  appear  to  abound.    It  is  rare  in  Southern  India. 

My  analysis  of  the  ovary  (Plate  1 62)  is  less  perfect  than  I  could  have  wished,  owing  to 
nearly  all  the  flowers  on  my  solitary  specimen  being  injured  by  insects;  I  had,  therefore,  to  use 
young  fruit,  of  the  size  represented,  fig.  7,  from  which  the  figures  8,  9,  10  and  11  were  taken. 

Further  explanation  of  that  plate  seemes  scarcely  necessary,  beyond  merely  remarking  that 
No.  15  is  the  cotyledons  denuded  of  their  covering,  and  16",  a  cross  section  of  a  full-grown  seed, 
showing  the  thickness  of  the  endoplura  and  plaited  cotyledons. 

CXII. — PEDALIACEiE. 

This  small  order  of  herbaceous  plants  was  first  indicated  in  1810  by  Mr.  Brown  in  his 
Prodromus.  It  has  since  been  enlarged  by  the  addition  of  the  section  Sesamece,  which,  so  far 
as  I  understand  his  observation  under  the  ordinal  character,  he  did  not  intend  to  include, 
but  which  seems  better  placed  here  than  in  Bignoniacece,  in  which  Endlicher  has  stationed  it. 
De  Candolle  adopted  the  order  under  the  name  of  Sesamece  including  the  original  Pedalinece  as  a 
tribe  in  place  of  the  primary  order,  a  proceeding  which  has  not  been  adopted  by  other  authors. 
It  is  a  curious  order  and,  unless  examined  at  a  very  early  stage,  before  the  corolla  exceeds  the 
length  of  the  calyx,  can  scarcely  be  correctly  understood.  At  that  early  stage  the  ovary  is 
one-celled,  with  2  or  4  rows  of  ovules,  but  as  it  advances  it  becomes,  by  the  growth  of  partitions, 
divided  into  2  or  4  cells.  Two  genera  only  are  natives  of  India,"  Sesamum  and  Pedalium,  the 
ovary  of  the  former,  at  the  period  of  impregnation,  having  4,  the  latter  2  cells.  The  ovary  in 
both  genera  is  composed  of  2  carpels,  placed  anterior  and  posterior  to  the  axis.  At  the  above 
mentioned  early  stage,  the  carpels  of  the  former  are  each  furnished  within  on  the  back  with  a 
thickened  line,  the  dorsal  nerve,  which,  as  the  ovary  enlarges,  extends  to  the  centre  forming  a 
spurious  partition,  as  in  Bignoniacecc,  having  like  them  a  row  of  seed  lying  on  each  side.  By  this 
secondary  process  the  ovary  becomes  4-celled  all  except  the  point.  The  difficulty  of  under- 
standing the  true  structure  is  afterwards  increased  by  the  firm  union  of  the  two  carpels,  and  the 
loculicidal  dehiscence  of  the  mature  capsule  through  the  middle  of  the  spurious  partition, 
presenting  the  appearance  of  right  and  left  carpels  and  septicidal  dehiscence.  The  placentae 
of  the  4  edges  of  the  2  carpels  usually  meet  and  adhere  in  the  centre,  forming  a  4-sided  column 
easily  separable  (like  the  placenta  of  Bignoniaceas),  with  a  row  of  seed  on  each  angle.  That  this 
4-sided  placenta  is  thus  formed,  I  have  ascertained  from  occasionally  finding  it  split  along  the 
middle  (the  placenta  of  each  carpel  not  having  adhered  to  the  opposite  one),  thus  showing  its 
compound  structure.  The  structure  of  Pedalium  is  similar  in  kind  but  wanting  the  thickening 
in  the  middle  of  the  carpels,  remains  2-celled,  and  the  4-sided  capsule,  becoming  hard  and  woody, 
is  indehiscent,  and  the  angles  furnished  with  4  strong  spines;  presenting,  when  cut  across,  a  most 
inexplicable  appearance,  one  being  altogether  at  a  loss  how  to  account  for  the  production  of 


SCHREBEREiE.  16Z 


SCHREBERA  SWIETENOIDES  (ROXB.) 


ILLUSTRATIONS  OF  INDIAN  BOTANY. 


187 


the  spines.  Other  genera  of  this  small  order  are  even  more  inexplicable  than  this,  unless 
examined  at  a  similarly  early  stage  of  their  development.  These  I  pass  unnoticed,  not  being- 
Indian  plants. 

Character  of  the  Oiider.  Calyx  equally  5-lobed.  Corolla  monopetalous,  hypogynous, 
irregular,  throat  ventricose,  limb  bilabiate,  the  limb  subvalvate  in  aestivation.  Disk  hypogynous, 
fleshy,  or  sometimes  glandular.  Stamens  included  within  the  tube,  didynamous,  with  the 
rudiment  of  a  fifth.  Anthers  adnate,  2-celled;  connective  articulated  with  the  filament,  slightly 
prolonged  beyond  the  cells,  glandular  at  the  point.  Ovary  seated  on  a  glandular  disk,  formed 
of  2  carpellary  leaves,  anterior  and  posterior  as  regards  the  axis,  at  first  1-celled  afterwards  divided 
into  2-4  or  6  spurious  cells.  Style  1,  simple,  stigma  bilamellate.  Fruit  capsular  or  drupaceous, 
dehiscent  or  indehiscent,  few-  or  many-seeded ;  seed  (in  Sesamum  attached  to  an  easily  separable, 
4-sided,  central  placenta)  winged  or  wingless,  exalbuminous,  embryo  straight ;  cotyledons 
plano-convex,  longer  than  the  radicle.  Herbaceous  plants,  often  with  soft  texture  and  heavy 
smell,  covered  with  glandular  hairs  or  quaternary  vesicles.  Leaves  opposite  or  alternate,  undi- 
vided or  lobed,  without  stipules.  Flowers  axillary,  solitary  or  clustered,  usually  large,  furnished, 
in  many  cases,  with  conspicuous  bracts,  sometimes  with  glands  on  the  pedicels. 

Affinities.  These  plants  seem  closely  allied  to  Bignoniacece,  a  point  on  which  all 
Botanists  appear  to  be  agreed.  Lindley  remarks  that  the  only  real  differences  that  can  be 
found  between  them  and  Bignonals  consist  in  their  parietal  placenta?,  their  wingless  or  nearly  wing- 
less seeds,  which  in  most  cases  are  definite,  and  sometimes  in  their  woody  lobed  placentae,  which 
spread  and  divide  variously  in  the  inside  of  the  pericarp,  so  as  to  produce  an  apparently  4-  or 
6-celled  fruit,  out  of  a  1-celled  ovary.  He  further  well  remarks,  "It  is  not  a  little  remarkable 
that  such  observers  as  De  Candolle  (Prod.  8.  249)  and  Endlicher,  (Linncea  7.  8)  should  suppose 
the  fruit  of  this  order,  to  be  formed  out  of  5  or  4  carpels,  a  statement  entirely  opposed  to  both 
theory  and  fact,  it  being  really  composed  of  an  anterior  and  posterior  carpel,  exactly  as  that  of 
the  other  orders  of  this  present  Alliance."  As  regards  the  alleged  difference  of  placentation,  the 
case  is  not  clearly  made  out ;  on  the  contrary,  I  am  disposed  to  view  the  placentation  as  nearly, 
if  not  quite,  similar  in  kind  in  both  orders,  and  as  regards  the  seed,  the  genus  Sesamopteris 
is  separated  from  Sesamum,  mainly  on  that  character,  "semena  compressa  ala  rnembrancea 
cineta,1'  DC.  The  differences,  therefore,  between  the  two  orders  seem  to  be  very  slight ;  habit 
having,  apparently,  as  much  to  do  with  their  separation  as  structure. 

Geographical  Distribution.  The  few  species  appertaining  to  this  order,  about  25 
or  30,  are  all  tropical  or  sub-tropical,  but  very  widely  diffused  over  the  world.  In  Africa  they 
are  most  numerous,  but  America,  Asia,  and  Australia  all  have  their  species ;  five  or  six  are 
natives  of  India. 

Properties  and  Uses.  The  gingilie  oil  of  India  is  obtained  from  the  seed  of  Sesamum 
Indicum,  and  is  in  general  use  among  the  natives,  when  fresh,  as  an  eating  oil.  The  leaves  of 
S.  prostratum  and  Pedalium  murese,  render  water  in  which  they  are  agitated  thick  and  muci- 
laginous, and  are  therefore  in  some  repute  as  demulcents  and  refrigerants  in  ardor  urinae. 

Remarks  on  Genera  and  Species.  The  only  species  on  which  I  can  venture  to  offer  any 
remark  is  Ses.  prostratum.  Of  this  plant  Pluknet  published  a  very  good  figure  in  1705,  upwards 
of  140  years  ago,  but,  of  course,  at  that  time,  it  was  imperfectly  described.  In  1774  Retz  pub- 
lished a  good  character  and  description,  quoting  Pluknet's  figure.  In  1800  Willdenow  reduced 
it,  curtly  remarking :  "S.  prostratum,  Retz,  est  planta  mihi  valde  clubia,  convenit  enimpluribus 
notis  cum  Torenia  Asiatica?  (!  !)  It  thence  remained  unacknowledged  until  1821,  when  Roth 
restored  it  to  its  place  in  the  genus ;  and  in  1825  Sprengel  confirmed  his  opinion  by  adopting  it  and 
admitting  the  species  into  his  system  of  plants.  Such  being  the  case,  it  was  with  considerable 
surprise  I  found  it  thus  entered  in  DC.'s  Prod,  in  1845  :  "Sesamum  prostratum*  Retz,=ex  Willd. 
(sed  negante,  Roth.)  Torenia  Asiatica."  This  species  is  not  uncommon  on  the  sands  behind 
the  beach  at  Madras,  and  along  the  coast  there.    It  lies  flat  on  the  ground,  is  very  hirsute, 
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with  small,  roundish,  crenato-dentate  leaves,  and  rather  large,  brownish-purple  flowers.  Sesa- 
mum  luteum,  Retz,  is  still  looked  upon  as  an  imperfectly  known  plant,  as  it  does  not  appear 
to  have  been  found  since  he  described  it. 


Sesamum  Indicum  (DC). 

1.  A  small  flowering  plant,  natural  size. 

2.  A  very  young  flower-bud. 

3.  A  flower  more  advanced. 

4.  One  full  blown.    5.  Corolla  split  open. 

6.  Anthers,  apiculate. 

7.  Corolla  of  fig.  2  detached  and  split  open. 

8.  Ovary  of  fig.  2  cut  transversely. 

9.  Ovary  and  calyx  of  an  expanded  flower. 

10.  Ovary  detached  and  slightly  magnified. 

11.  12.  Cut  longitudinally  and  transversely,  in  12  a 
little  stretched  to  show  the  origin  of  the  spurious 
dissepiment. 


OF  PLATE  163. 

13.  Mature  capsules. 

14.  Capsule  in  the  state  of  dehiscence. 

15.  One  valve  of  the  capsule  with  the  seed  and  spu- 
rious partition  in  situ,  showing  the  last  free  from  the 
intermediate  true  partition. 

16.  Ripe  capsule  cut  transversely. 

17.  A  portion  of  the  placenta?  which  separates  after 
shedding  the  seed. 

18.  A  ripe  seed. 

19.  The  same  cut  across. 

20.  Detached  embryo. 


CXIII.— ACANTHACE^E. 

This  order  was  first  indicated  by  Jussieu,  but  was  at  that  time  so  little  known  that  seven 
genera  were  found  sufficient  to  include  all  the  then  known  species.  Brown  subsequently  added 
a  few,  as  did  Willdenow  and  others;  but  still,  in  1830,  when  Bartling  published  his  list,  they 
scarcely  amounted  to  20.  About  that  time  Dr.  Wallich  placed  the  Indian  division  of  the 
order  in  the  hands  of  Professor  Nees  Von  Esenbeck  for  description,  when  he,  after  an  elaborate 
examination,  raised  the  number  for  the  Indian  species  alone  to  56  ;  and  in  1840,  when  Endlicher's 
Genera  Plantarum  was  completed,  the  number  was  raised  to  80.  In  1847  Nees  published  in  DCs 
Prodromus  a  monograph  of  the  whole  order,  which  embraces  155  genera  and  about  1500  species. 
In  this  generally  most  masterly  production  he  has  on  some  occasions,  perhaps,  drawn  the  lines 
of  demarcation  between  some  of  his  genera  too  fine,  rendering  it  probable  that  some  of  them 
may  require  to  be  reduced ;  but  on  other  occasions  it  seems  equally  probable  that  others  may 
and  will  be  divided.  But  be  that  as  it  may,  this  order  furnishes  a  striking  instance  of  the  rapid 
advances  now  making  in  botany,  and  of  the  wonderful  impulse  which  has,  within  the  last  20 
years,  been  given  to  this  branch  of  science.  To  the  Indian  Botanist  this  is  an  interesting,  but 
difficult,  order,  owing  to  the  number  of  indigenous  species,  which  are  found  in  all  parts  of  the 
country  and  in  nearly  all  situations,  inhabiting  alike  the  marsh  and  most  arid  ground,  the  sea 
beach,  and  the  tops  of  the  highest  mountains. 

Character  of  the  Order.  Calyx  pentamerous,  the  odd  sepal  posterior,  sometimes  the 
two  anterior  ones  vinited,  hence  4-  or  5-divided,  sometimes,  but  rarely,  nearly  obsolete,  entire  or 
several  toothed.  Corolla  monopetalous,  hypogynous,  5-cleft,  the  segments  alternate  with  the 
sepals;  limb  usually  bilabiate,  but  sometimes  regular,  5-lobed,  contorted  in  aestivation.  Stamens 
inserted  on  the  tube  at  different  heights,  sometimes  near  the  base,  about  the  middle,  or  on  the 
throat,  either  didynamous,  the  5th  rudimentary  or  altogether  wanting,  or  often  only  two  auther- 
iferous;  filaments  filiform,  sometimes  united  by  pairs  at  the  base,  or  even  monadelphous ;  two- 
or  sometimes  one-celled,  cells  contiguous,  parallel  or  superposed,  or  variously  divaricated, 
occasionally  one  of  them  sterile,  dehiscing  longitudinally.  Ovary  free,  dicarpellary,  two-celled, 
the  septum  formed  of  the  inflexed  margins  of  the  carpels,  either  complete  (meeting  in  the  axis) 
or  somewhat  incomplete ;  cells  anticous  and  posticous  with  respect  to  the  axis  of  inflorescence, 
often  spuriously  stipitate  from  the  obliteration  of  the  lower  half  of  the  cells,  sometimes  rostrate 
at  the  apex.  Ovules  1-2  or  several  in  each  cell,  sessile  or  borne  on  processes  of  the  parietal 
placenta ;  style  terminal,  filiform,  simple  ;  stigma  entire  or  2-lobed.  Capsule  2-celled,  of  various 
consistence,  unguiculate  or  rostrate,  bursting  elastically;  dissepiment  opposite  the  valves, 
separating  in  two  pieces  through  the  axis  (the  middle  sometimes  open),  usually  adnate  to  the 
valves,  but  sometimes  separating  from  them.    Seeds  usually  compressed,  1-2  or  several  in  each 
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cell,  attached  to  cup-shaped,  subulate  or  hooked  processes  (retinacula)  of  the  placenta ;  testa 
coriaceous,  fibrous  or  loose,  often  tuberculate,  sometimes  pilose;  albumen  none;  embryo 
curved  or  straight ;  cotyledons  large,  roundish ;  radicle  taper,  descending  and  at  the  same  time 
centripetal,  curved  or  straight. — Herbaceous  plants  or  shrubs  ;  stem  and  branches  nodosely 
jointed  ;  hairs  when  present  simple,  capitate  or  jointed  ;  leaves  often  beset  with  white  hair- 
like lines  (lineoles)  under  the  epidermis  which,  after  breaking  the  cutula,  effervesce  on  the  appli- 
cation of  an  acid.  Leaves  opposite  or,  rarely,  in  fours,  exstipulate,  entire  or  serrated,  rarely 
showing  a  tendency  to  become  lobed,  sometimes  in  unequal  pairs.  Inflorescence  terminal  or 
axillary,  in  spikes,  racemes,  fascicles,  or  panicles.  Flowers  usually  opposite  on  the  spikes,  or 
sometimes  alternate,  furnished  with  3  bracts,  of  which  the  lateral  pair  are  now  and  then  defi- 
cient; bracts  often  large  and  foliaceous,  and  then  the  calyx  is  usually  much  diminished  in  size. — 
This  large  and  complex  order  is  essentially  distinguished  from  all  others  by  its  elastic,  2-valved 
capsules  and  retinacula  or  placentary  processes  to  which  the  seeds  are  so  generally  attached : 
for  it  may  truly  be  said  that  by  these  alone  it  is  separated  from  all  others,  though  it  must  at 
the  same  time  be  admitted  they  are  not  altogether  without  exceptions  ;  these  however  are  so 
few  as  hardly  to  militate  against  the  general  rule. 

Affinities.  I  have  placed  this  order  next  Pedaliacece  (at  the  end  of  the  Bignonal  group) 
as  forming,  through  Sesamum,  an  almost  direct  transition  to  that  group  of  orders.  Acanthacece 
certainly  want  the  spurious  partition  which  divides  the  2-celled  ovary  and  capsule  of  Sesamum 
into  a  4-celled  fruit ;  and  Sesamum  is,  in  like  manner,  deficient  in  the  retinacula,  so  remarkable 
in  this  family,  but  otherwise  the  capsules  are  very  similar ;  in  both  the  dehiscence  is  contrary 
or  through  the  axis  of  the  septum  which  remains  attached  partly  to  both  valves;  in  both  the  seed 
are  arranged  in  two  rows  in  the  cells  and  are  exalbuminous ;  and,  as  regards  the  flowers,  it  is 
almost  impossible  to  draw  distinctions  in  a  family  where  almost  every  form  and  variation  are 
to  be  met  with,  but  in  both  they  are  irregular.  Pedaliacece  and  Acanthacece  being  thus  closely 
allied,  it  follows  that  the  nearest  affinities  of  Acanthacece  are  Bignoniacece,  on  the  one  side,  and 
Pedaliacece  on  the  other,  to  which  I  would  add  Schrebereaz,  which  I  now  view  as  the  type  of 
an  order,  but  for  the  present  reduce  to  a  sub-order  appertaining  to  this  group.  Formerly 
Acanthacece  were  considered  rather  nearly  allied  to  Scrophulnriacece,  but  from  which  they  are 
removed  by  their  parietal,  not  axile,  placentation  and  exalbuminous  seed.  But  though  these 
two  great  orders  of  irregular  flowered  plants  are  thus  kept  distinct  by  characters,  they  occa- 
sionally so  far  interblend  in  habit  that  they  might,  but  for  the  fructification,  be  mistaken  for  each 
other.  Hence,  having  the  characters  of  the  Bignonal  set  of  orders  strongly  marked,  and  to 
some  extent  the  habit  of  Scrophulnriacece,  they  seem  to  occupy  a  suitable  station  here,  as  form- 
ing the  connecting  link  between  them. 

Geographical  Distribution.  This  is  a,  peculiarly,  tropical  order,  for,  though  not  con- 
fined to  the  tropics,  they  rarely  extend  beyond  the  warm  regions  bordering  them.  Two  or  three 
are  found  in  Southern  Europe  and  North  America,  and  some  in  Australia.  In  India,  tropical 
America,  and  Africa,  they  abound.  In  the  Indian  peninsula  the  proportion  of  Acanthacece 
equals  or  perhaps  exceeds,  in  the  number  of  its  species,  most  other  dicotyledonous  orders  ; 
Legumenosce,  and  perhaps  Composites,  being,  I  fancy,  almost  the  only  ones  by  which  it  is,  to  any 
considerable  extent,  exceeded.  As  regards  Southern  India,  I  suspect  species  of  the  Acanthacece 
are  about  as  numerous  as  those  of  Compositce.  They  are  found  in  all  soils  and  situations, 
wet  and  dry,  in  shade  and  exposed  to  the  strongest  light,  and  equally  on  the  sea  shore  and  tops 
of  our  highest  mountains  :  they  are  numerous  on  the  highest  ranges  of  the  Neilgherries.  Their 
forms  are  equally  variable,  ranging  from  very  minute  herbs  up  to  moderate  sized  shrubs. 

Properties  and  Uses.  These  are  not  important.  Some,  such  as  Andrographis  paniculata 
(Justicia  Lin),  or  Creat,  possess  medicinal  properties  of  considerable  energy,  the  plant  named 
being  intensely  bitter  and  as  such  used,  either  singly  or  in  combination,  as  a  tonic.  Some  are 
used  in  the  arts  as  dyes,  and  several  are  most  deservedly  admitted  into  the  parterre,  as  affording 
most  ornamental  subjects  for  the  garden  and  flower  border.  But  more  generally  they  can  at 
best  be  designated  as  weeds,  having  neither  use  nor  beauty  to  recommend  them  to  our  attention 
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Remarks  on  Genera  and  Species.  Under  this  head  there  is  considerable  scope  for 
observation,  and  were  such  desirable,  I  think  I  could  easily  adduce  several  instances  where  it 
will  be  found  the  genera  are  unnecessarily  multiplied,  and  characters,  which  would  have  served 
to  distinguish  the  limits  of  one  genus,  virtually  lost  by  being  divided  among  two  or  more.  But 
while  I  thus  question  the  goodness  of  several  of  Professor  Nees1  genera,  I  must  at  the  same 
time  admit  that  the  difficulty  of  defining  the  limits  of  genera  in  an  order  so  exceedingly"  natural, 
is  always  very  great,  and  that  had  Nees  never  written  another  article  on  Botany  than  that 
monograph,  he  would  still  have  rendered  such  a  service  to  the  science  of  plants,  as  might  well 
suffice  to  immortalize  his  name  as  one  of  the  brightest  ornaments  of  the  long  list  of  those 
who  have  contributed  to  advance  our  knowledge  of  the  Vegetable  Kingdom. 

He  divides  the  order  into  2  sub-orders  and  11  tribes.  These  latter,  unavoidably,  sometimes 
run  into  each  other  so  as  to  render  their  limitation  almost  impossible ;  but  as  all  of  them  have 
Indian  representatives,  I  shall  endeavour,  as  far  as  possible,  to  aid  those  who  may  be  desirous  of 
studying  the  order  in  recognizing  them,  b)'  giving  analized  figures  of  at  least  one  genus  of  each; 
and  I  may  here  mention  that  upwards  of  100  species  are  figured  in  my  Icones,  for  the  most 
part  accompanied  with  copious  analyses  of  the  parts  of  fructification. 

The  following  is  Professor  Nees1  Conspectus  of  the  tribes. 


Sub-order  Anechmatacanthe.e. 

Seed  not  supported  on  retinacula. 
Tribe  I.  Thunbergieje.  Seeds  few,  in  a  thick  capsule :  attached  to  a  cup-shaped  process  of  the  placenta  in 

place  of  to  a  retinaculum. 
Tribe  II.  Nelsonie.e.    Capsule  many-seeded.    Seed  small,  attached  to  a  hairlike  funiculus. 

Sub-order  Echmatacanthe^e. 
Seeds  supported  on  hooked  processes  (retinacula). 

Tribe  III.  Hygrophile^:.  Calyx  5-cleft.  Corolla  ringent.  Stamens  4,  didynamous,  rarely  only  2  fertile ;  cells 
of  the  anthers  parallel.    Capsule  narrow,  many-seeded  from  the  base. 

Tribe  IV.  Ruellie.e.  Calyx  5-cleft.  Corolla  sub-regular,  scarcely  two-lipped,  tubular,  funnel-shaped  or  sub- 
companulate.  Stamens  4,  didynamous,  one  pair  often  much  shorter,  sometimes  2  by  abortion;  cells  of 
anthers  parallel.  Capsule  2-4-  or  many-seeded,  usually  contracted  at  the  base.  Flowers  axillary,  typically 
cymose,  or  solitary  by  abortion,  usually  bibracteolate,  sometimes  racemose  ;  racemes  secund. 

Tribe  V.  Barlerie.e.  Calyx  4-parted,  lacineae  unequal  or  2-lipped.  Corolla  funnel-shaped,  or  2-lipped. 
Stamens  4,  inserted  into  the  apex  of  the  tube,  didynamous,  one  pair  very  short  or  wanting  by  abortion;  cells 
of  the  anthers  parallel.    Capsule  4-seeded  at  the  base.    Flowers  axillary,  cymulose,  bibracteolate  secund. 

Tribe  VI.  Acantheje.  Calyx  4-parted,  segments  unequal.  Corolla  1-lipped,  tube  cartilaginous.  Stamens  4,  didy- 
namous; anthers  1-celled  capsule  4-seeded  at  the  base.    Flowers  spicate  bracteate  and  bracteolate. 

Tribe  VII.  Aphelandre^;.  Calyx  5-parted,  regular.  Corolla  bilabiate  or  ringent,  or  somewhat  regular,  infundi- 
buliform.  Stamens  4,  nearly  equal ;  anthers  1-celled,  narrow.  Capsule  4-seeded  from  the  base,  or  in  the 
middle.    Flowers  spiked  bracteate  and  bracteolate. 

Tribe  VIII.  Gendarussej;.  Calyx  usually  deeply  5-cleft,  regular,  the  dorsal  lobe  sometimes  smaller  or  wanting. 
Corolla  bilabiate  or  ringent.  Stamens  inserted  on  the  base  of  the  tube,  either  4,  didynamous,  or  2 ;  anthers 
2-celled;  cells  parallel  or  separate,  muticous  or  spurred  at  the  base,  sometimes  1-celled,  capsule  narrow, 
compressed,  sterile  at  the  base,  2-  or  several-seeded  above.  Flowers  axillary,  sessile  or  sub-sessile,  spiked 
or  racemose.    Bracts  and  bracteoles  various. 

Tribe  IX.  Erantheme^.  Calyx  5-cleft,  regular.  Corolla  salver-shaped,  limb  regular  or  sub-bilabiate,  tube  long. 
Stamens  2,  perfect,  inserted  on  the  apex  of  the  tube;  anthers  2-celled;  cells  parallel.  Capsule  narrow 
and  sterile  to  about  the  middle,  4-seeded.    Flowers  axillary,  sessile  or  spicate. 

Tribe  X.  Dicleptere^:.  Calyx  5-parted,  regular.  Corolla  either  bilabiate  or  infundibuliform,  with  a  regular  limb. 
Stamens  usually  2,  sometimes  4,  didynamous;  anthers  2-celled,  cells  either  parallel  or  one  above  the  other; 
sometimes  1-celled.  Capsule  with  2  or  4  seed,  about  the  middle  the  partition,  sometimes  separating  with 
elasticity  from  the  valves.  Flowers  collected  into  one  or  several-flowered,  involucrate,  peduncled,  axillary, 
typically  cymose,  capitula.  Cymes  becoming,  by  evolution,  racemose.  Involucre  leaves  often  two-valved 
at  the  apex. 

Tribe  XI.  Andrographide.e.  Calyx  5-cleft,  regular.  Corolla  bilabiate  or  ringent,  stamens  2;  lower  cell  of  the 
anthers  bearded  or  wooly,  sometimes  obliterated  by  the  wool*,  capsules  depressed,  many-seeded  from  the 
base.    Flowers  axillary,  solitary  or  racemose. 

*  This  statement  rests  on  an  error  of  observation ;  fig.  12,  plate  164-b,  is  one  of  plants  said  to  have  the  lower 
cell  of  the  anther  obliterated  by  wool,  whereas  both  cells  are  perfect,  and  the  tuft  of  wool  borne,  on  the  back  of 
the  anther. 
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EXPLANATION 

1.  Barleria  involucrata,  flowering  branch. 

2.  Corolla  split  open,  stamens  in  situ. 

3.  Back  and  front  views  of  the  large  anther. 

4.  Calyx  and  ovary. 

5.  Detached  ovary. 

6.  and  7.  Cut  transversely  and  longitudinally. 
8.  A  half-grown  capsule. 

EXPLANATION 

1.  Thunbergiese.    Meyenia  Haulayniana.  (Nees.) 

2.  Nelsonieae.   Ebermaiera  glauca.  (Nees.) 

3.  Hygrophileas.    Hemiadephis  polysperma.  (Nees.) 

4.  Ruellieas.  Endopogon  versicolor  (R.  W.),  and  Slro- 
bilanthus  sessilis.  (Nees.) 

5.  Barlerieae.    Lepidagathis  cristata.  (Willd.) 

6.  Acanthese.    Blepharis  Boerhaavifolia.  (Juss.) 


OF  PLATE  164. 

9.  10.  Cut  transversely  and  longitudinally,  showing 
two  of  the  young  seed  in  situ. 

11.  A  full-grown  capsule  with  the  persistent  calyx. 

12.  The  same  detached. 

13.  In  the  state  of  dehiscence. 

14.  A  detached  seed  with  its  retinaculum. 


OF  PLATE  164-b. 

7.  Aphelandreae.    Crossandra  axillaris-  (Nees.) 

8.  Gendarusseae.  Gendarussa  Tranquebarensis.  (Nees.) 

9.  Eranthemeae  Rhinacanthus  communis.  (Nees.) 

10.  Diclipterese.    Dicliptera  bivalvis.  (Juss.) 

11.  Andrographideas.  Jlndrographisiobelioides.  (R.W. 
Erianthera  lobelioides.  Nees.) 


CXIV.— SCROPHULARIACE^S. 

This  is  an  order  of  great  extent,  including  about  180  genera  and  2000  species  of  plants. 
It  was  first  indicated  by  Jussieu,  but  divided  by  him  into  two  orders,  Scrophulariece  and  Pedicula- 
res,  orders  which,  at  their  extreme  points,  seem  sufficiently  distinct,  but  which,  when  compared 
throughout,  are  found  to  interblend  at  so  many  points  as  to  render  separation  unadvisable ;  hence 
nearly  all  Botanists  are  now  agreed  on  the  propriety  of  uniting  them. 

The  essential  characteristics  of  the  order  are,  corolla  monopetalous,  usually  more  or  less 
irregular :  stamens  two  or  4,  didynamous :  ovary  free,  2-celled  with  axile  placentae :  capsule 
2-valved  :  seed  numerous,  minute,  albuminous.  In  an  order  of  such  vast  extent  there  must  of 
course  be  various  exceptions  to  these  marks,  but  I  fancy  it  may  be  safely  stated  that  no  plant  in 
which  they  meet,  belongs  to  any  other  order.  Two  others,  however,  do  occasionally  become  so  far 
interblended,  at  certain  points,  as  to  render  their  discrimination  difficult ;  though  in  reality  the 
three  orders  are  all  essentially  distinct,  and  for  the  most  part  easily  distinguishable :  the  two  to 
which  I  allude  are  Orobanchacece  and  Solanacece. 

The  former  is  distiuguished  by  its  one-celled  ovary  and  parietal,  inflexed  placentae,  aided 
by  the  very  remarkable  habit  of  the  plants ;  the  latter  by  its  regular,  plicate  corolla,  and  5 
fertile  stamens.  Boundaries  so  fine  as  these  are  of  course  easily  overstepped ;  hence,  in  the  one 
case,  we  find  Harveya  and  Aulaya,  Cape  genera,  referred  by  some  to  Scrophulariacece,  and  by 
others  to  Orobanchacece.  I  coincide  with  those  who  adopt  the  latter  view,  though  in  Striga 
Orobanchoides  we  have  a  true  Scrophularinous  plant,  with  the  parasitic  character  and  habit  of 
Orobanchacece.  And  in  the  other  case,  Verbascum  and  Celsia  are  by  many  referred  to  Solan- 
acce,  whose  essential  character  is  to  have  regular,  pentandrous  flowers,  free,  2-celled,  superior 
ovaries,  with  axile  placentation.  As  regards  the  corolla,  in  Scrophulariacece,  there  seems  no  end 
to  its  variations.  In  Veronica  it  is  nearly  regular;  while  in  Lady's  Slipper,  Snap-dragon,  and 
Larkspur,  it  is  most  irregular.  I  copy  from  Mr.  Bentham's  monograph  of  the  order,  in 
De  Candolle's  Prodromus,  the  following — 

Character  of  the  Order.  Flowers  hermaphrodite,  usually  irregular.  Calyx  free,  persis- 
tent, 5-4  merous.  Corolla  monopetalous,  hypogynous,  pentamerous,  or  by  union  of  the  upper 
lobes,  tetramerous,  rarely  6-7  merous  or,  by  the  union  of  the  lobes,  2-lipped  ;  aestivation  bilabiate 
or  irregularly  imbricate,  the  upper  lobes  either  exterior  or  within,  yery  rarely,  in  some  of  the 
diandrous  or  didynamous  genera,  plicate.  Stamens  inserted  on  the  corolla,  alternate  with  its 
lobes,  the  upper  one  very  often,  and  sometimes  also  the  two  anticous  or  posticous,  sterile,  or 
deficient,  the  remaining  ones  usually  in  equal  pairs ;  anthers  2-celled,  either  confluent  or  dimidi- 
ately  one-celled;  cells  dehiscing  longitudinally.  Ovary  free,  2-celled ;  ovules  numerous  in  each 
cell,  inserted  near  the  axis  of  the  partition,  anatropous  or  amphitropous ;  style  simple  or  shortly 
bifid,  the  stigmatic  portion  slender  or  thickened,  entire,  or  2-lobed.    Fruit  capsular  with  various 
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dehiscence  or  rarely  baccate.  Placenta  4,  either  separating  during  dehiscence,  or  variously  united 
between  themselves,  or  with  the  margins  of  the  valves,  or  with  the  central  column.  Seeds 
albuminous;  with  the  embryo  straight,  or  rarely  curved;  sometimes  indefinite  with  the  radicle 
directed  to  the  hilum;  sometimes  few  or  definite  with  the  hilum  more  or  less  lateral,  and  the 
radicle  directed  to  the  apex  of  the  fruit. — Herbs,  undershrubs  or  shrubs;  lower  leaves  opposite  or 
whorld,  the  upper  ones  alternate,  sometimes  all  opposite  or  all  alternate,  venation  and  clothing 
very  variable;  stipules,  usually,  none.  Flowers  axillary  or  racemose,  rarely  spiked:  peduncles 
opposite  or  alternate,  sometimes  simple,  1-flowered,  sometimes  many-flowered  in  dichotomous 
cymes.  Bracts  2,  opposite  at  the  ramifications  of  the  cymes,  solitary  under  the  pedicels,  no 
bracteoles  on  the  pedicels,  or  1-2  alternate,  or  2  opposite  under  the  calyx:  two  opposite,  on  a  1- 
flowered  peduncle,  indicates  a  cyme  reduced  to  a  single  flower. 

Affinities.  On  this  head  Botanists  seem  generally  pretty  well  agreed,  nearly  all  the 
more  recent  expositors  of  the  natural  arrangement  associating  this  order  with  those  immediately 
preceding.  Endlicher  forms  of  them  his  class  Personates:  Lindley's  Biynonal  alliance  is,  with 
the  exception  of  Orobanchacece,  composed  of  the  same  series  of  orders,  and  Meisners  class; 
Labiatiflore,  includes  them  and  the  other  labiate-flowered  orders.  All  of  them  however  exclude 
Solanacece  from  their  respective  groups,  though  so  nearly  associated  by  characters  that  Mr. 
Bentham  finds  some  of  the  genera  can  only  be  excluded  by  artificial  characters,  generally 
esteemed  of  inferior  importance.  This  exclusion  rests  on  the  circumstance  of  Solanacece  having 
symmetrical,  pentamerous  flowers,  while  all  the  others  have  them  unsymmetrical ;  thus  pre- 
senting perhaps  one  of  the  best  proofs  that  can  be  adduced  of  the  importance  of  variations  of 
the  floral  structure  in  the  formation,  not  of  single  orders  but  of  groups  of  orders,  where 
individual  variations  become  overlooked  or  lost  in  the  mass  and  reduced  to  their  proper  level, 
that  of  generic  or  sectional  value.  Endlicher's  36th  class  of  Tubiflorece  embraces  a  group  of 
regular-flowered  orders,  at  the  end  of  which  he  places  Solanacece ;  while  Scrophulariacece  stands 
at  the  head  of  his  37th,  Personatece ;  thus  placing  these  two  very  nearly  allied  orders  next  to 
each  other  while  still  preserving  the  distinction  which  the  marked  difference  in  floral  structure 
furnishes.  This  arrangement  I  look  upon  as  one  of  the  best  yet  proposed,  since  the  two  orders 
very  nearly  coincide  in  the  structure  of  their  ovaries,  fruit,  and  seed,  while  essentially  differing 
in  their  flowers. 

Geographical  Distribution.  Few  orders  have  a  more  extended  distribution  than  this, 
no  part  of  the  world,  between  Melville  Island  and  Terra  del  Fuego,  being  without  them.  In 
Europe  and  North  America  they  abound,  and  are,  if  not  positively  common,  yet  everywhere  to 
be  met  with  in  India,  but  most  frequently  in  wet  or  marshy  ground.  The  number  of  species 
found  in  India  is,  however,  inconsiderable,  in  comparison  with  the  frequency  of  individuals  of 
each  species.  They  however  are  found  equally  in  the  marsh,  on  the  most  arid  plains,  and  on 
the  cool  tops  of  the  highest  mountains,  exposed  to  the  full  blaze  of  the  sun  and  the  deep  shade 
of  the  forest. 

Properties  and  Uses.  These  are  not  important  except  in  the  case  of  Digitalis,  the 
properties  of  which  are  very  peculiar  and,  as  a  remedial  agent  in  some  forms  of  disease,  very 
important.  Acrimony  and  bitterness  are  qualities  not  unfrequently  met  with  in  species  of  this 
order,  and  in  such  intensity  as  to  cause,  when  carelessly  administered,  violent  vomiting  and 
catharsis.  Of  the  Indian  species,  one  has  got  credit  for  being  a  remedy  in  cases  of  Diabetes. 
The  evidence  on  which  this  statement  rests  is,  it  must  be  confessed,  rather  inconclusive,  but  as 
Diabetes  is  the  most  intractable  of  diseases,  and  at  the  same  time  allows  ample  time  for  trying 
remedies,  I  have  selected  that  species  for  illustrating  the  order,  in  the  hope,  that,  by  making  it 
known,  its  qualities  may  be  brought  to  the  test  of  well-conducted  experiment.  The  plant  is  a 
native  of  Mysore  and  Balaghaut  provinces,  grows  among  long  grass  or  bushes  up  winch  it  climbs, 
spreading,  in  the  former  case,  to  the  extent  of  several  feet  all  round  the  root.  The  specimens 
from  which  the  accompanying  drawing  was  made,  I  gathered  on  the  top  of  the  Copper  Mountains 
at  Bellary,  in  October  and  November,  twining  among  tufts  of  grass. 
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Though  thus  sparingly  employed  for  medicinal  or  economical  purposes ;  several  find  favour 
with  amateurs  of  fine  flowers,  and  well  deserve  this  distinction. 

Remarks  on  Genera  and  Species.  In  orders  of  such  vast  extent  it  is  impossible,  by 
any  amount  of  remarks,  for  which  I  could  find  space  in  this  work,  to  convey  an  adequate  concep- 
tion of  its  peculiarites.  I  shall,  therefore,  here,  as  in  some  preceding  instances,  endeavour  to  do 
so  by  means  of  the  pencil  rather  than  by  the  pen,  and  with  that  view  give,  as  illustrations 
of  each  of  Mr.  Benthairfs  tribes,  natives  of  India,  figures  of  the  flowers  and  analyses  generally 
of  the  generic  characters  of  one  or  more  genera  of  each  tribe.  These  I  conceive  will  be  more 
useful  and  instructive  to  the  student  than  better  looking,  but  much  easier  executed  figures  of 
three  or  four  species,  however  well  selected  or  graphically  executed. 

The  following  is  Mr.  Bentham's  synopsis  of  the  characters  of  the  tribes  into  which  he  has 
distributed  the  genera  of  this  extensive  and  difficult  order.  I  give  the  conspectus  complete,  but 
will  only  illustrate  those  having  Indian  representatives. 

CONSPECTUS  OF  THE  TRIBES. 

Sub-order  Sut.piglosside^:. 
Tribe  I.  Sapiglosseae.    ^Estivation  of  the  corolla  plicate  or  imbricato-bilabiate,  the  posterior  lip  (as  regards 
the  primary  axis)  exterior  with  the  sinuses  often  plicate.    Inflorescence  at  first  centrifugal. 

Sub-order  Anterrhinide^e. 
^Estivation  of  the  corolla  imbricato-bilabiate  the  posterior  lip  exterior.    Inflorescence  either  centripetal 

or  compound,  the  divisions  forming  centrifugal  cymes  (cymes  sometimes  reduced  to  a  single  flower  on  a 

jointed  peduncle  with  two  opposite  bracts)  the  primary  one  a  centripetal  thirse. 
Tribe  II.  Calceolarie^:.    Corolla  2-lobed,  lobes  entire,  concave.    Calyx  valvately  4-lobed.    Inflorescence  com- 
pound.   Leaves  opposite  or  whorld. 
Tribe  III.  Verbasceje.    Corolla  rotate,  two-lipped,  lobes  flat,  efossulate.    Stamens  declinate.  Inflorescence 

centripetal,  uniform.    Leaves  alternate. 
Tribe  IV.  Hemimeride.e.    Corolla  rotate  or  rarely  tubular  [i.  e.  a  tube  distinct  from  the  limb]  bilabiate,  with 

a  saccate  or  calcarate  fossula.    Capsule  2-valved.    Inflorescence  centripetal,  uniform.   Leaves,  the  lower 

ones  at  least,  opposite  or  whorld. 
Tribe  V.  Antirrhine.se.    Corolla  tubular,  often  saccate  or  spurred.    Capsule  opening  by  pores.  Inflorescence 

centripetal,  uniform.    Leaves,  the  lower  ones  at  least,  opposite  or  whorld. 
Tribe  VI.  Chelone^:.    Corolla  tubular,  neither  saccate  nor  spurred.    Capsule  2-4-valved  (rarely  baccate  or 

indehiscent).    Segments  of  the  calyx  imbricate  in  aestivation.    Inflorescence  compound. 
Tribe  VII.  Escobedieje.    Corolla  tubular,  neither  saccate  nor  spurred.    Capsule  2-valved.    Calyx  large,  val- 

vate  in  aestivation.    Inflorescence  centripetal,  peduncles  with  opposite  bracts.    Leaves,  the  lower  ones 

at  least,  opposite. 

Tribe  VIII.  Gratioles.  Corolla  tubular,  rarely  (in  Sphenandra)  subrotate,  neither  saccate  nor  calcarate.  Cap- 
sule 2-valved,  rarely  indehiscent.  Segments  of  the  calyx  imbricate  in  aestivation.  Inflorescence  centripetal, 
uniform,  rarely  irregularly  compound. 

Sub-order  Rhinanthide^e. 
^Estivation  of  the  corolla  imbricate,  the  posterior  lip  never  exterior.  Inflorescence  either  centripetal  or 
compound,  or  rarely  (in  a  few  Buddleias)  centrifugal. — In  the  tribes  9  to  13,  anthers  always  rnuticous; 
in  the  tribes  9  to  14,  lobes  of  the  corolla  flat. 
Tribe  IX.  Sibthorpie^:.  Leaves  alternate  or  with  the  flowers  fascicled  at  the  joints,  rarely  opposite,  not  con- 
nate, the  floral  ones  either  conformable  or  the  upper  ones  decreasing  in  size.  Flowers  axillary,  solitary 
or  fascicled,  rarely  cymose. 

Tribe  X.  BuddleiejE.  Leaves  opposite,  connected  by  a  membrane  or  transverse  line.  Flowers  cymose  or 
rarely  solitary  in  the  axils. 

Tribe  XL  Digitales.  Inflorescence  centripetal,  racemose.  Leaves  all  alternate,  the  lower  ones  petioled, 
congregate. 

Tribe  XII.  Veronice.e.  Inflorescence  centripetal,  racemose.  Leaves,  at  least  the  inferior  ones,  opposite.  Sta- 
mens distant.    Anthers  2-celled,  or  by  confluence  one-celled. 

Tribe  XIII.  Buchnere^:.  Inflorescence  centripetal,  racemose.  Leaves,  at  least  the  lower  ones,  opposite. 
Stamens  approximated  by  pairs,  anthers  dimidiately  1-celled. 

Tribe  XIV.  Gerardies.  Inflorescence  centripetal,  racemose.  Leaves,  at  least  the  lower  ones,  opposite.  Sta- 
mens approximated  by  pairs.    Anthers  2-celled,  cells  often  mucronate,  equal,  or  one  of  them  empty. 

Tribe  XV.  Euphrasies.  Inflorescence  centripetal,  racemose.  The  posterior  lip  of  the  corolla  galiate  or 
concave,  erect. 

Hh 
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EXPLANATION  OF  PLATE  1G5- 

1.  Linaria  ramosissima,  flowering  branch,  natural  7.  8.  Ovary  cut  transversely  and  longitudinally, 
size.  9.  Mature  capsule. 

2.  Detached  flower.  10.  Capsule  dehiscing. 

3.  Detached  corolla.  11.  A  mature  seed. 

4.  Corolla  split  open,  stamens  in  situ.  12.  Cut  lengthwise,  embryo  in  situ. 

5.  Detached  stamens,  back  and  side  views.  13.  Cut  across. 

6.  Calyx  and  ovary.  14.  Detached  embryo.    All  more  or  less  magnified. 

EXPLANATION  OF  PLATE  lG5-b. 

1.  Verbasceae.     Verbascum  virgatum  (Wither.),  and  5.  Buddleieae.    Buddeia  discolor.  (Roth.) 

Celsia  Coromandelina.    (Vahl.)  6.  Buchnereae.    Ramphicarpa  longiflora  (Benth.)  and 

2.  Antirrhineae.  Antirrhinum  glaucum.  (J.  E.  Stocks.)*  Striga  orobanchoides.  (Benth.) 

3.  Gratioleae.  Stemodia  viscosa.  (Roxb.)  and  Pepli-  7.  Gerardieae.  Centranthera  hispida  (R.  Br.)  and  Mi- 
dium  humifusum.    (Delile.)  crargeria  Wightii.  (Benth.) 

4.  Sibthorpieae.    Glossostigma  spathulalum.    (Am.)  8.  Euphrasieae.    Pedicularis  zeylanica.  (Benth.) 


CXV.— SOLANACE^E. 

This  large  and  interesting  order  was  first  defined  by  Jussieu.  Subsequently  Mr.  Brown 
revised  and  amended  the  ordinal  character,  suggesting  that  it  might  with  propriety  be  divided 
by  the  removal  of  certain  genera,  which  departed  in  some  particulars  from  those  he  considered 
genuine  members,  and  associated  under  the  designation  of  Solance  vera?. 

This  suggestion  has  not  been  followed  by  succeeding  writers ;  hence  the  order  is  retained 
nearly  in  its  original  form,  but  greatly  augmented.  In  character  and  also  in  habit  it  agrees  in 
many  points  with  Scrophulariacece.  and,  through  some  of  its  genera,  so  closely,  that  the  two  orders 
almost  interblend  ;  but  still  it  must  be  admitted  that  they  are  really  distinct,  and  almost  always 
at  once  distinguishable  by  the  regular  pentandrous  plicate  corollas  of  Solanacece,  in  comparison 
with  the  irregular  diandrous  or  didynamous  flowers  of  Scrophulariacece,  without  reference  to 
the  embryo  and  seed.  The  ovary  and  fruit  are  much  the  same  in  both,  that  is,  a  2-celled 
ovary  with  more  or  less  perfectly  axile  placentae,  and  a  capsular  or  baccate  fruit;  the  latter  form, 
however,  being  more  frequent  in  the  former  order.  Then,  as  regards  their  properties,  they 
scarcely  admit  of  comparison  ;  those  of  the  one,  Scrophulariacece,  being,  with  a  few  exceptions, 
nearly  innocuous  and  comparatively  valueless  to  man,  while  the  other,  Solanacece,  furnish  some 
most  powerful  and  valuable  narcotics  to  the  Physician,  the  far-famed  Potatoe,  as  an  esculent, 
to  all  classes  of  society,  and  the  soothing  Tobacco  to  the  lover  of  quiet  enjoyment.  Generally 
speaking  the  products  of  vegetation  of  this  order  of  plants  are  in  a  high  degree  narcotic  and 
dangerous,  a  character  from  which  the  potatoe  is  not  altogether  exonerated  though  vastly 
weakened,  somewhat  on  the  same  principle  that  blanched  lettuce  and  cellery  are  deprived  of 
their  native  poisonous  qualities  ;  the  potatoe  tuber  being  in  truth  a  blanched  under  ground  stem, 
and  thereby  deprived  of  the  acrid  qualities  of  the  family,  still  found  however  in  the  stems  and 
fruit,  in  which,  under  the  action  of  solar  light,  they  are  to  a  considerable  extent  developed. 

Viewed  simply  in  its  botanical  relations,  this  order  does  not  occupy  a  prominent  place  either 
as  regards  the  number  of  its  genera  or  species.  Lindley  enumerates  60  genera  as  belonging  to 
this  family,  9  only  of  which  are  found  in  India.  Of  these,  two  are  justly  esteemed  doubtful 
natives,  namely  Nicotiana  and  Ly coper sicum  (though  both  are  naturalised),  and  one  is  now 
excluded  from  the  order,  reducing  the  number  to  six ;  and  one  of  these  even,  Hyoscyamus, 
may  perhaps  be  esteemed  doubtful. 

*  While  revising  this  sheet  for  the  press  1  received  a  note  from  Mr.  Stocks  from  which  I  quote  the  following 
passage  regarding  this  species. 

"Antirrhinum  glaucum  (J.E.S.),  figured  from  my  drawing,  is  A.  papilionaceum,  Burm.  Fl.  Ind.  Pg.  131,  plate  39, 
f.  2.  Differt  areliquis  peculiar!  calyce,  &c.  Burmann's  plant  does  not  seem  to  have  been  identified,  and  Mr.  Bentham 
calls  A.  papilionaceum,  'planta  inceri  generis'  in  his  table  at  the  end  of  the  genus.  1  only  lately  procured  Burmann 
and  was  struck  by  the  rather  good  likeness  of  my  plant  [my  copy  is  defective  and  wants  that  plate,  R.  W.].  Vide  also 
Griffith's  Afghan  Journal,  page  331,  which,  when  corrected,  may  be  read  thus,  and  evidently  refers  to  this  plant  which 
is  common  in  the  line  of  hills  where  Griffith  was.  'A  very  curious  plant  (Antirrhinoid)  was  brought  from  the  hills 
by  Captain  Sanders,  singular  in  the  inequality  of  the  calyx  and  the  great  development  of  the  posticous  sepal.'  " 
The  plant  is  figured  No.  1459,  of  my  Icones.    R.  W. 
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Of  900  species  mentioned  by  Lindley  as  belonging  to  the  order,  the  Indian  collections, 
distributed  by  Dr.  Wallich,  contributed,  according  to  Nees1  Monograph,  only  52;  but  that  number 
does  not  represent  all  those  named  in  Walpers1  list  (that  from  which  Lindley  derives  his  numbers), 
as  many  of  Nees1  varieties  are  there  described  as  species.  But  after  making  every  allowance, 
the  order  must  still  be  viewed  as  one  of  secondary,  botanical,  importance  in  the  Indian  Flora. 

Character  of  the  Order.  Calyx  5-parted  seldom,  4-parted,  persistent,  inferior.  Corolla 
monopetalous,  hypogynous,  deciduous;  limb  5-cleft,  seldom  4-cleft,  regular  or  rarely  somewhat 
unequal ;  the  aestivation  plaited  or  imbricate  or  even  valvate.  Stamens  inserted  on  the  corolla, 
as  many  as  the  segments  of  the  limb,  with  which  they  are  alternate;  anthers  bursting  longi- 
tudinally, rarely  by  pores  at  the  apex,  ovary  2-celled,  composed  of  a  pair  of  carpels  right  and 
left  of  the  axis,  rarely  4-5-  or  many-celled,  with  polyspermous  placentae;  style  continuous; 
stigma  simple ;  ovules  numerous,  amphitropal.  Pericarp  with  2  or  4,  or  many  cells,  either  a 
capsule  with  double  dissepiment  parallel  with  the  valves,  or  a  berry  with  the  placentae  adhering 
to  the  dissepiment.  Seeds  numerous;  embryo  straight  or  curved,  often  out  of  the  centre, 
lying  in  fleshy  albumen;  radicle  near  the  hilum. — Herbaceous  plants  and  shrubs.  Leaves 
alternate  undivided  or  lobed,  sometimes  collateral ;  the  floral  ones  sometimes  double,  and 
placed  near  each  other.  Inflorescence  variable  often  out  of  the  axil;  the  pedicels  without 
bracts. — The  anthers  of  Solatium  open  by  pores.  Nicotiana  multivalvis  has  many  cells  in  the 
capsule  as  has  Lycopersicum.    Nicandra  is  5-celled,-  Datura  4-celled.  Lindley. 

In  regard  to  these  anomalies,  it  may  be  remarked,  in  passing,  that  I  do  not  suppose  it  is  the 
intention  of  the  author  to  imply  that  Nicotiana  multivalvis  and  Lycopersicum  have,  in  their 
normal  state,  a  many-carpelled  ovary,  but  simply  to  state  that,  in  the  cultivated  forms,  in  which 
they  are  now  always  seen,  these  changes,  the  effect  of  culture,  have  become  nearly  permanent, 
at  all  events  so  constant  that,  out  of  a  dozen  flowers  examined,  probably  not  more  than  1  or  2 
will  be  found  with  fewer  than  6  or  8  cells.  I  infer  this  to  be  his  meaning  because  the  result 
of  my  examinations  has  led  to  the  conclusion  that,  in  its  normal  state,  Lycopersicum  is,  like 
the  bulk  of  the  order,  dicarpellary.  Nicotiana  multivalvis  I  have  never  seen.  Nicandra  is 
said  to  have  a  5-celled  capsule,  perhaps  a  typographical  error,  as  Gaertner,  Endlicher,  Meisner, 
and  Walpers  all  assign  to  it  a  3-4-celled  capsule ;  but  whether  it  is  so  or  not,  I  am  in  this  case,  as 
much  as  in  the  former,  disposed  to  doubt  in  this  genus,  in  its  normal  state,  the  presence  of  more 
than  2  carpels.  As  my  specimens  of  Nicandra  are  not  however  very  good,  I  cannot  venture  further 
than  merely  to  express  a  doubt  of  the  correctness  of  former  observation,  simply  with  a  view  to 
calling  attention  to  this  point  which,  I  think,  well  merits  careful  investigation.  I  urge  this  partly 
as  the  result  of  direct  examination  of  the  ovary  and  of  dried  fruit  in  different  stages  of  advance- 
ment, partly  from  what  I  have  observed  in  Datura,  also  said  to  be  4-celled,  but  which  has 
certainly  a  dicarpellary  ovary,  as  the  accompanying  sections,  taken  from  the  same  ovary, 
clearly  prove.  The  supplementary  partitions,  being  formed  from  thickening  of  the  parietes, 
not  derived  from  additional  carpels  combining  to  form  a  4-carpellary  fruit,  are  spurious.  As 
regards  Datura,  I  speak  with  certainity  as  to  its  fruit  being  dicarpellary.  Of  Nicandra, 
though  less  certain,  I  still  feel  but  little  doubt  of  such  being  the  case  there  also.  And  with 
respect  to  Lycopersicum,  if  there  be  actually  plurality  of  carpels,  it  is  as  much  a  monstrosity  in 
that  genus,  as  12  fingers  and  toes  are  in  the  human  hands  and  feet.  But  while  I  thus  feel  almost 
certain  that  in  these  three  genera  the  dicarpellary  structure  of  the  ovary  is  the  normal  form, 
I  think  that  the  variations  observed  in  their  placentae  will  be  found  to  furnish  interesting  matter 
for  the  investigation  of  the  philosophical  Botanist.    That  of  Nicandra  is  certainly  very  curious. 

Affinities.  On  this  head  some  differences  of  opinion  exist  but  not  great.  All  Botanists 
agree  in  thinking  that,  though  so  nearly  related  to  Scrophulariaceoe  that  at  some  points  it  seems 
almost  impossible  to  draw  the  line  between  the  2  orders,  yet  that,  as  a  whole,  they  are  amply 
distinct ;  so  much  so  indeed  that  Endlicher,  Meisner,  and  Lindley,  all  agree  in  placing  the  two 
orders  in  different  groups  or  alliances,  the  one  primarily  characterised  by  having  regular,  the 
other  irregular  flowers.  The  orders,  however,  associated  with  Scrophulariacece  seem  to  accord 
better  with  its  characters,  than  those  among  which  Solanacece  is  arranged  do  with  its. 
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Lindley  adds  the  Olives  and  Asclepiadeoe  to  his  alliance,  and  expresses  as  his  opinion,  that 
"the  most  immediate  affinity  of  Nightshades  ( Solanece)  seems  to  he  with  Oliveworts  ( Oleacece ) 
and  Bindweeds  ( Convolvulaceoe )  ;  to  the  latter  of  which  their  numerous  twining  species  bring 
them  very  close,  while  the  first  division  of  the  order  stands  on  the  very  threshold  of  Oleacecf. 
Compare,  for  instance,  Syringa  with  Cestrumr 

Regarding  this  view  of  their  affinities  I  can  offer  no  opinion  of  my  own,  as  the  poverty 
of  my  Herbarium  does  not  permit  me  to  make  the  comparison  here  called  for;  but  it  certainly 
seems  rather  odd  that  this  view  has  not  suggested  itself  to  any  other  Botanist.  That,  however, 
does  not  militate  in  the  slightest  degree  against  the  correctness  of  Liudley's  views.  I  have, 
however,  compared  the  characters  of  the  two  genera,  and  also  Gasrtner's  figures  of  them,  and,  after 
allowing  for  an  error  in  the  last,  confess  that,  so  far  as  such  evidence  enables  me  to  advance, 
I  can  trace  no  relationship  between  these  orders  any  more  than  the  Botanists  whose  writings 
on  the  subject  I  have  consulted ;  neither  does  the  relationship  between  this  order  and  Asclepia- 
dece  strike  me.  But  while  I  would  thus  exclude  these  two  orders  from  the  Solanal  group,  I 
now  fully  coincide  with  the  accomplished  author  in  considering  that  Solanaceae  and  Scroplm- 
lariaceae  ought  not  to  stand  in  the  same  alliance;  not  however  "because  of  the  manifest 
tendency  of  the  former  to  lose  the  dicarpellary  structure,  as  seen  in  Nicandra,  Lycopersicum,  and 
Nicotianas,'n  for  that  I  conceive  remains  to  be  established  in  all  those  genera  ;  but  because  of  the 
manifest  tendency  to  regularity  and  symmetry  of  the  former,  and  to  irregularity  of  the  latter. 
Such  a  tendency  (to  multiplication  of  carpels)  certainly  does  not  exist  in  Datura,  and  my 
examination  of  Nicandra  does  not  confirm  the  accuracy  of  Gaertners  figure  which  I  find  incorrect, 
as  representing  a  perfect  4-carpellary  structure  which  does  not  exist  in  the  specimens  of  that 
plant  I  examined.  My  reason  for  adopting  Dr.  Lindley's  view  is  based  on  the  regular  symmetrical 
flowers  of  the  one,  and  the  irregular  unsymmetrical  ones  of  the  other.  On  this  I  place  greater 
reliance  than  on  characters  taken  from  either  the  ovary  or  embryo,  though  I  am  aware  there 
is  a  tendency  in  several  Scrophulariacece  to  become  regular,  but  in  all  such  cases  except, 
perhaps,  the  Verbasicums,  with  little  disposition  to  become  symmetrical. 

The  immediate  affinities  then  of  this  order  are,  on  the  one  side,  with  Scrophulariacce,  and 
on  the  other  with  Hydroleacece. 

Geographical  Distribution.  This  order  has  a  wide  range,  extending  from  the  tropics 
through  both  the  temperate  zones,  but  is  most  abundant  in  the  warmer  regions  of  the  Earth. 
In  America  they  are  very  abundant,  especially  species  of  the  genera  Solarium  and  Physalis, 
the  number  of  whose  species  greatly  exceed  the  aggregate  of  all  the  others  put  together.  In 
India,  though  Solanece  are  common  as  respects  individuals,  they  are  few  as  regards  species, 
but  have  a  wide  range,  every  part  of  the  country  being1  more  or  less  thickly  studed  with 
them,  from  Cape  Comorin  to  the  Himalayas,  and  in  the  Peninsula  from  the  coast  to  the  tops 
of  the  highest  mountains.  They  equally  inhabit  the  humid  low-grounds  and  the  more  elevated 
parched  ones.  On  the  plains  they  are  usually  herbs  or  small  shrubs,  on  the  mountains  several 
species  of  Solanum  become  small  trees. 

Properties  and  Uses.  Regarding  these  much  might  be  said,  as  many  exotic  species 
merit  extended  notice  on  account  of  both  their  good  and  bad  qualities ;  but  I  shall  principally 
confine  my  remarks  to  the  Indian  species,  a  few  only  of  which  are  in  use,  and  those  not 
generally  possessed  of  very  energetic  qualities.  Generally  the  whole  family  may  be  set  down  as 
very  suspicious,  so  many  of  them  being  known  to  be  endowed  with  virulently  narcotic  and 
acrid  properties,  and  so  few  in  which  those  of  an  opposite  character  are  found.  Among  the 
latter  we  have  in  this  country  the  common  Brinjal,  Solanum  Melongena,  which,  under  cultivation, 
has  become  a  common  and,  among  the  natives,  a  much  prized  esculent ;  but  which  is  unfit  for 
use  until  cooked,  the  heat  in  this  as  in  many  other  cases  destroying  the  inherent  bad  qualities 
of  the  fruit.  The  Winter  cherry  or  Cape  gooseberry,  Physalis  Peruviana,  now  a  perfect  weed 
on  the  Neilgherries  and  other  cool  climates,  is  another  esculent,  but  whose  ripe  fruit  may  be 
safely  eaten  fresh  from  the  bush ;  and  lastly  the  Tomata  or  Love-apple,  Ly coper sicu?n  esculen- 
tum — so  called  "in  allusion  to  the  supposed  power  they  possess  of  exciting  the  tender  feelings" — 
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in  general  use  as  an  ingredient  in  sauces,  soups,  stews,  &c.  This  about  closes  the  list  of  our 
really  useful  indigenous  esculent  fruits  obtained  from  this  family.  By  far  the  most  valuable 
contribution  of  this  remarkable  family  to  the  wants  of  man  is  the  Potatoe,  Solarium  tuberosum. 
This  tuber  is  not,  properly  speaking,  the  root  but  an  under-ground  stem,  the  acrid  properties  of 
which  are  in  a  great  measure  dissipated  by  the  blanching  it  suffers  through  exclusion  from  light, 
and  what  little  remains  is  removed  during  the  process  of  cooking. 

That  this  is  the  cause  of  its  freedom  from  the  noxious  qualities  of  the  tribe  seems  proved 
by  the  fact,  that  an  extract  from  the  leaves  is  a  powerful  narcotic,  akin  to  Belladonna,  and  is  said 
to  be  particularly  useful  in  relieving  the  pain  of  Chronic  Rheumatism,  and  painful  affections  of 
the  stomach  and  uterus.  Of  the  esculents,  if  such  indeed  it  may  be  called,  we  have  still  another 
genus  to  mention,  rather  a  pungent  one,  by  the  way,  namely  the  Chilly,  Capsicum  ;  several  of 
whose  species  are  employed  as  condiments.  I  have  said  above  "really  useful  esculents,"  for 
in  addition  to  those  named  the  fruit  of  several  other  species  of  Solarium  are  more  or  less 
used  as  such  by  the  poorer  classes  of  natives,  but  none  are  held  in  any  considerable  esteem 
except  those  first  named.  Among  the  poisonous  species,  of  which  this  family  furnishes  so  long 
a  catalogue,  those  of  India  do  not  hold  a  prominent  place,  either  as  regards  number  or  virulence. 
Out  of  all  our  long  list  of  Solanums,  not  one  approaches  in  poisonous  energy  to  the  English 
Solarium  Dulcamara,  still  less  to  the  Belladonna  and  Henbane.  Those  most  esteemed  for 
their  energy,  S.  trilobum  and  S.  indicum,  are  prescribed  in  various  forms  as  expectorants  in  the 
treatment  of  pectoral  diseases.  The  Daturas,  of  which  the  Indian  flora  furnishes  6  species,  are 
more  active  and  dangerous  agents,  but  may  still  be  used  with  perfect  safety  in  the  treatment 
of  disease,  if  administered  with  caution.  A  story  is  told  to  the  effect  that  in  former  times,  the 
Scots  mixed  Belladonna  juice  in  the  food  and  drink  with  which  they  were  compelled  to  supply 
the  Danes,  and  during  the  general  intoxication  and  somnolence  which  ensued,  cut  off  nearly 
the  whole  of  their  army.  In  India  tricks  similar  in  kind  are  almost  daily  played  off  on  the 
unwary  with  the  seed  and  roots  of  different  species  of  Datura. 

These  drugs  are  reduced  to  fine  powder,  mixed  with  flour  and  made  into  bread,  sweetmeats, 
&c.  Shortly  after  the  medicated  repast,  drowsiness  and  deep  sleep  supervene,  during  which  not 
seldom  the  sufferer  is  robbed  of  every  thing,  and  ample  time  allowed  for  the  robbers  to  escape. 
Occasionally  the  dose  happens  to  be  too  strong,  and  death  ensues.  These  facts,  which  are  well 
known  in  India,  clearly  point  out  these  plants  as  narcotics  of  great  power,  and  probably  better 
fitted  to  induce  sleep,  in  cases  of  extreme  watchfulness,  than  either  Opium  or  Henbane  ( Hyoscya- 
mus ).  Of  the  South  American  species,  some  are  highly  esteemed  as  febrifuges,  the  Solarium 
pesudoquina  being  so  powerful  in  that  way  that  the  Brazilians  will  scarcely  believe  it  is  not 
the  true  Quinine. 

The  narcotic  qualities,  so  predominant  in  this  order,  are  stated  by  Endlicher  to  depend  on 
a  narcotic  alkaloid  joined  with  an  acrid  matter,  varying  in  its  proportions  in  different  species; 
hence  in  some  acrimony  predominates  ;  in  many  bitter  extractive  abounds,  and  some  even  possess 
aethereo-oily  balsamic  principles.  I  am  unable  to  say  whether,  under  this  last  term,  he  alludes 
to  the  fascinating  and  so  generally  esteemed  properties  of  Tobacco,  that  being  an  almost  universal 
favourite  with  all  tribes  and  classes  of  men.  When  one  thinks  how  intensely  energetic  the 
action  of  that  vegetable  is  on  the  human  frame,  when  taken  into  the  intestinal  canal,  it  certainlv 
does  seem  strange  that,  inhaled  as  smoke  into  the  fauces,  or  applied  as  snuff  to  the  nostrils,  it 
should  be  so  much  admired  and  extensively  used.  But  such  is  the  case  and,  in  spite  of  all  that 
has  been  said  and  done  by  statesman,  moralists,  divines,  and  physicians,  to  bring  it  into  dis- 
grace, it  still  holds  its  place  in  publie  estimation. 

This  may,  perhaps,  be  partly  accounted  for  by  the  fact,  that  its  vituperators  have  generally 
been  either  men  whose  peculiar  idiocyncrasies  prevented  their  partaking  of  the  enjoyment 
others  derived  from  its  use,  or,  on  the  other  hand,  those  who  had  abused  the  privilege  and  injured 
their  health  by  excess.  The  testimony  of  such  witnesses  can  never  be  admitted  as  trust-worthy 
so  mankind  have  gone  on  smoking  and  snuffing,  notwithstanding  all  the  abuse  that  has  been 
heaped  on  the  "weed,'"  and,  it  is  my  belief,  will  continue  to  do  so  to  the  end  of  time,  unless, 
perhaps,  statesmen,  forgetting  the  lessons  of  experience,  put  it  out  of  fashion  by  overwhelming 
it  under  prohibitory  duties,  to  the  manifest  injury  of  the  state  exchequer,  and  the  banishment 


198 


ILLUSTRATIONS  OF  INDIAN  BOTANY. 


of  the  peace  and  quiet  of  many  good  men  who,  being  now  contented  to  puff  away  their  cares 
iu  the  fragrant  fumes  of  Tobacco,  might  become  agitators  for  want  of  some  better  and  more 
innocent  occupation,  and  then  become  as  bad  and  troublesome  subjects  as  they  are  now  good 
and  amiable  men. 

Remarks  on  Genera  and  Species. — On  this  subject  I  have  little  to  saw  As  regards 
genera,  there  is  perhaps  no  family  in  the  Indian  flora,  of  the  same  extent,  in  which  the  genera 
are  more  easily  distinguished;  in  fact  they  can  scarcely  be  mistaken.  As  regards  species,  the 
case  is  different;  they  are  most  difficult,  owing  I  suspect,  to  the  merest  variations  having, 
in  many  cases  been,  I  presume  from  the  badness  of  the  specimens,  described  as  species. 
Professor  Nees,  when  preparing  his  monograph,  was  more  favourably  situated,  and  has  thereby 
been  enabled  to  reduce  a  vast  number  of  bad  species  which  previously  loaded  our  flora,  to  the 
great  inconvenience  of  those  who  attempted  their  investigation.  Now  that  the  difficulty  is 
removed  by  his  excellent  memoir,  the  species  are  generally  more  easily  made  out. 

In  plate  166,  I  have  represented  one  of  the  many  varieties  of  Solarium  Melongena,  selected 
for  the  purpose,  on  account  of  the  small  size  of  the  leaves  by  which  I  am  enabled  to  give  a 
good  figure  within  the  limited  space  I  have  to  devote  to  the  species.  The  general  form  is  much 
the  same  but  the  actual  size  different,  a  luxuriant  plant  furnishing  leaves  large  enough  to  fill  the 
whole  paper.  In  the  supplementary  plate  I  have  given  analyses  of  six  genera  of  the  order, 
in  all  of  which  particular  attention  has  been  paid  to  the  ovary.  From  these  we  learn  that  this  is 
normally,  a  truly  dicarpellary  order ;  and  that  the  occasions,  on  which  more  are  present,  are 
owing  to  excessive  luxuriance  caused  by  cultivation.  Too  much  stress  is,  I  fear,  occasionally 
laid  on  these  abnormal  productions,  and  inferences  drawn  from  them  but  too  often  more  ingen- 
ious than  philosophical. 

EXPLANATION  OF  PLATE  166. 

1.  Solarium  melongena.    (9  insanum  (Nees),  flower-       10.  Longitudinally. 

ing  branch,  natural  size.  11.  A  fruit  nearly  full-grown. 

2.  Detached  flower,  side  view.  12.  Cut  transversely. 

3.  The  same  seen  from  above.  13.  A  mature  seed. 

4.  Corolla  split  open,  stamens  in  situ.  14.  Cut  longitudinally,  embryo  in  situ. 

5.  Detached  stamens.  15.  Cut  transversely. 

6.  Transverse  section  of  an  anther.  16.  Embryo  detached. 

7.  Calyx  and  ovary.  17.  Upper  and  under  surfaces  of  the  leaves.    All  more 

8.  Ovary  detached.  or  less  magnified. 

9.  Cut  transversely. 

EXPLANATION  OF  PLATE  166-b. 

I.  Datura  fastuosa  (Miller).    The  3  sections  of  the   I  named  it  as  above. 

ovary  of  this  figure  are  all  taken  from  one  ovarium,  IV.  Capsicum  fastigialum  (Blume).    This  species  is 

showing  that  two  of  the  apparent  4  cells  of  the  lower  readily  recognized  by  its  capsules  growing  erect,  not 

section  are  spurious.  pendulous,  like  the  rest  of  the  Indian  ones. 

II.  Nicotiana  Tabacum  (Linn).  The  sections  of  the  V.  Lycopersicum  esculenlum  (Miller).  The  sections 
ovary  are,  as  in  the  preceding,  all  taken  from  the  same  of  the  fruit  were  taken  from  two  half-grown  berries 
ovarium.  picked  off  the  same  branch,  one  with  two  the  other 

III.  Lycium  Indicum  (R.  W.  Icon.  L.  Europasum  ?)  with  3  carpels.  There  was  none  with  more  on  that 
The  plant  from  which  this  figure  is  taken  is  a  native   plant,  but  I  have  seen  them  with  several. 

of  Scinde  and  upper  India.  It  is  probably  only  a  variety  VI.  Physalis  angulata  (Linn).  A  common  plant  in 
of  L.  Europasum,  but  seemed  to  me  different  when    waste  places. 

CXVI. — HYDROLEACEiE. 

The  separate  existence  of  this  small  order  was  first  indicated  by  Mr.  Brown,  in  his  prodro- 
mus,  but  merely  to  the  extent  of  remarking  that  several  genera,  at  that  time  referred  to  Convol- 
vulacece,  did  not  properly  belong  to  the  order,  and  ought  therefore  to  be  removed.  This  opinion 
he  afterwards  repeated  in  his  remarks  on  the  Congo  collection.  Since  that  time  the  order  has, 
until  very  recently,  been  generally  adopted  by  Botanists.  The  same  most  accurate  Botanist 
indicated  in  the  same  work  (Prod.  Flor.  Nov.  Holland.)  another  order  ( Hydrophyllacece ),  as 
distinct  from  Borraginece,  with  which  its  genera  had  been  associated,  and  allied  to  Polemoneacecc. 


SOLANEiE. 
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.166. 


SGUMGE/E. 


166  -b 


HYDR0LEACE2E  /oy 


HYDROLEA  ZEYLANICA  (TOIL.) 


ILLUSTRATIONS  OF  INDIAN  BOTANY- 


199 


This  order  has  also  been  generally  adopted  by  Botanists.  Such  was  the  state  of  Botanical 
opinion  regarding  these  two  orders  until  the  publication  of  the  9th  Vol.  of  DCs.  Prod.,  when 
Alph.  DC,  following  a  remark  of  Lindley,  to  the  effect  that  the  two  orders  were  nearly  related, 
instituted  a  closer  comparison  than,  it  would  appear,  had  previously  been  made,  and  arrived  at 
the  conclusion  that  the  two  orders  were  scarcely  sufficiently  distinct.  The  opinion  previously 
expressed  by  Lindley  being  thus  strengthened,  he  has  in  his  last  edition  (The  Vegetable  King- 
dom) combined  them.  To  this  verdict  M.  Choisy  demurs,  and  still  upholds  the  integrity  of  the 
present  order,  mainly,  on  the  ground  that  in  this  order  the  ovary  is  2-celled  with  axile  plaenta? 
and  numerous  ovules ;  in  that,  1-celled  with  parietal  placentae  and  few  ovules.  On  the  merits 
of  this  question  I  can  offer  no  opinion,  as  I  only  know  one  species  of  the  two  orders,  and  that 
being  the  only  one  indigenous  to  India  I  adopt  the  old  order  as  its  characters  coincide  with 
those  of  our  only  species,  leaving  American  Botanists,  who  are  more  interested  in  the  matter, 
to  adjudicate  between  the  opposite  opinions.    The  following,  with  slight  modification,  is  Choisy's 

Character  of  the  Order.  Calyx  usually  5-parted,  lobes  equal,  often  spathulately 
dilated  at  the  apex,  persistent.  Corolla  monopetalous,  usually  campanulate,  5-lobed.  Stamens 
inserted  on  the  corolla,  alternate  with  its  lobes,  incluse  or  exserted.  Ovary  two-celled,  placentas 
axile,  covered  with  numerous  minute  amphitropal  ovules.  Styles  two;  stigmata  thickened  or 
capitate.  Carpels  2-celled,  2-valved,  dehiscence  marginal  bearing  on  each  side  a  spongy 
placenta.  Seeds  sessile  on  the  placentae,  very  numerous ;  albumen  fleshy,  embryo  straight. 
Herbaceous  annuals:  stems  straight  or  diffuse,  glabrous,  pubescent  or  hispid,  rarely  exceeding 
two  feet  in  length.  Leaves  simple,  alternate,  entire  or  dentate,  often  petioled.  Flowers  corym- 
bose or  spicate,  sometimes  scorpioid. 

Affinities.  The  genera  of  this  order  were  formerly  united  with  Convolvulacece,  but 
very  improperly,  on  account  of  the  axile  placentation  and  numerous  seed.  Judging  from 
the  only  Indian  representative,  it  certainly,  as  suggested  by  Choisy,  is  very  nearly  allied  to 
"Scophulariacece,  but  more  especially  to  SolanaceceT  Lindley  places  them  in  his  Cortusal  alliance 
along  with  Plumbaginece,  Plantaginece,  Primulacece,  and  Myrsinece.  So  far  as  we  can  learn 
from  Hydrolea  zeylanica  not  a  near  relationship. 

Geographical  Distribution.  All  the  species,  except  the  one  here  given,  are  of  American 
origin.  Our  species  is  a  marshy  plant,  growing  in  rice  fields  and  low  wet  ground,  flowering 
during  the  latter  months  of  the  year. 

Properties  and  Uses.  Little  is  known  on  this  head.  The  leaves  are  bitter  and,  in  those 
parts  of  the  country  where  the  plant  abounds,  they  are  beaten  into  a  pulp  and  applied  as  a 
poultice  to  foul  ill-conditioned  ulcers  in  which  maggots  have  begun  to  breed,  and  are  said  to 
be  an  effective  means  of  cleansing  the  one  and  destroying  the  other. 

EXPLANATION  OF  PLATE  167. 


1.  Hydrolea  zeylanica.  Flowering  branch,  natural 
size. 

2.  An  unopened  flower-bud. 

3.  An  expanded  flower. 

4.  Corolla  split  open,  stamens  in  situ. 

5.  A  detached  lobe  of  the  corolla  with  a  stamen 
attached. 

6.  Anthers,  back  and  front  views. 

7.  Ovary  and  calyx. 


8.  Detached  ovary. 

9.  10.  Ovary  cut  vertically  and  transversely. 

11.  A  full-grown  fruit. 

12.  Cut  transversely. 

13.  Capsule  dehiscing. 

14.  A  detached  seed. 

15.  Cut  longitudinally,  embryo  in  situ. 

16.  Detached  embryo. 
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CXVIL— CONVOLVULACE^:. 

Few  orders  have  proved  more  troublesome  to  Botanists  than  this  large  and  very  natural 
family  of  plants,  while  its  numerous  and  beautiful  species  have  made  it  a  great  favourite.  The 
great  difficulty  which  has  always  attended  the  investigation  of  its  species  has  originated,  not 
so  much  in  their  discrimination  as  in  the  correct  limitation  of  the  genera  to  which  they  require 
to  be  referred,  a  point  on  which,  for  a  long  time,  no  two  Botanists  could  agree.  M.  Choisy  in 
his  memoirs  on  the  order  (Mem.  Soc.  Phys.  Genev.  Vol.  vi.),  and  subsequently  in  his  monograph 
in  De  Candolle's  prodromus,  has  done  something  towards  removing  that  obstacle  to  our  more 
intimate  acquaintance  with  the  species,  but  he  has  still  left  much  for  future  Botanists  to  accom- 
plish. Of  this  he  himself  seems  well  aware  as  he  "recommends  and  exhorts  the  reader  not 
readily  to  relinquish  the  work  of  investigating  a  species  of  Convolvulacece,  nor  too  readily  to 
cut  the  Gordian  Knot  by  creating  new  species  and  proposing  new  names,  which  may  render  the 
Synonomy,  already  very  obscure,  still  more  so.  If  the  plant  under  examination,  says  he,  is  not 
found  among  the  Ipomosas,  then  try  among  the  Argyreias,  then  among  the  Jacquemontias,  and 
it  will  perhaps  be  easier."  Had  he  not  felt  conscious  of  the  imperfections  of  his  work,  he 
could  scarcely  have  deemed  it  necessary  to  introduce  such  an  exhortation.  The  fact  seems 
to  be,  as  I  have  (to  a  limited  extent)  ascertained  by  the  examination  of  authentic  specimens  of 
a  number  of  his  species,  that  he  had  constructed  his  generic  characters  from  single  species  and 
has  added  on  others,  without  sufficient  examination  to  ascertain  whether  they  corresponded, 
and  hence  has  resulted,  on  numerous  occasions,  inextricable  confusion,  unless  his  own  specimens 
be  re-examined  to  verify  his  generic  determinations.  His  generic  characters,  if  sufficient  for 
the  purpose,  are  simple  enough  and  for  the  most  part,  with  the  aid  of  a  microscope  of  moderate 
power,  easily  made  out,  but  the  species  referred  to  them  have  not  been  generally  subjected  to 
that  test.  The  question  then  occurs,  are  the  characters  sufficient?  This  I  will  not  attempt  to 
answer,  but  whether  or  not,  I  feel  quite  certain  the  most  has  not  been  made  of  them ;  they  are 
artificial,  based  on  the  ovary,  and  will  be  found  useful  in  practice,  but  I  am  convinced,  from 
my  own  examinations,  that  that  organ  has  rarely  been  examined.  I  have  felt  it  necessary  to 
introduce  these  remarks  to  warn  the  Indian  Botanist  who  undertakes,  with  the  aid  of  Choisy1  s 
monograph,  to  name  his  species  of  Convolvulacece,  to  expect  many  difficulties  and  some  disap- 
pointments. On  the  correctness  or  otherwise  of  the  principles  adopted  I  offer  no  opinion,  content- 
ing myself  with  the  results  as  shown  by  their  fitness  for  practical  application.  As  applied  on 
the  large  scale  of  the  whole  order,  they  will  probably  be  found  defective;  as  limited  to  the 
Indian  flora,  I  have,  with  some  slight  corrections,  found  them  so  useful  that  I  now  regret  not 
having  re-examined,  with  that  special  object  in  view,  all  those  named  in  the  subjoined  conspectus, 
so  as  to  have  enabled  me,  if  not  to  recast  the  whole,  at  all  events  to  indicate  those  which  have 
been  referred  to  wrong  genera.  The  order  is  one  of  great  extent,  and  also  in  very  many 
instances  of  great  beauty.  Lindley  gives  43  as  the  number  of  its  genera,  and  660  species. 
Additions  have  been  since  made  to  the  species,  but  it  is  my  belief  the  genera,  as  now  constructed, 
must  be  reduced  rather  than  augmented,  but  at  the  same  time  it  is  my  impression  that  when 
constructed  on  more  philosophical  principles,  the  number  will  be  increased  beyond  the  pre- 
sent standard. 

Character  of  the  Order.  Calyx  5-sepaled:  sepals  persistent,  equal  or  unequal,  arrang- 
ed in  a  single,  double,  or  triple  series,  often  enlarging  with  the  fruit.  Corolla  monopetalous, 
hypogynous,  regular,  with  the  limb,  5-plaited  or  5-lobed,  twisted  in  aestivation.  Stamens  5,  alter- 
nate with  the  lobes  of  the  corolla;  filaments  often  unequal,  dilated  at  the  base;  anther  long, 
adnate,  sagittate,  2-celled;  pollen  granular,  spherical  or  annular.  Nectary  annular,  embracing 
the  base  of  the  ovary  of  most  species.  Ovary  usually  simple,  2-4-celled,  rarely  partially,  or 
altogether,  one-celled,  occasionally  double  or  qaudruple;  each  cell  with  one  or  two  erect  ovules; 
style  one,  entire,  more  or  less  deeply  bifid,  rarely  double;  stigma  acute,  flattened,  or  globose, 
terminating  each  branch  of  the  style,  hence,  2-lobed  on  a  single  style.  Fruit  capsular,  variously 
dehiscing,  or  dry-baccate,  indehiscent,  1-4-celled;  cells  1-2-seeded;  dehiscence  of  the  capsules 
valvate.     Seed  subtriangular,  rounded  on  the  back,  glabrous  or  villous;  testa  usually  hard; 
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albumen  mucilaginous;  cotyledons  foliaceous,  corrugated,  radicle  incurved,  inferior. — Herbs, 
undershrubs,  shrubs  or  trees,  stems  straight,  procumbent  or  twining,  parasitical  and  leafless  in 
Cuscuta.  Leaves  alternate,  simple,  entire  or  lobed,  sessile  or  petioled.  Flowers  one  or  several 
on  axillary  peduncles  formering  cymes,  racemes,  umbels  or  corymbs  or  often  capitula;  pedicels 
often  bibracteate;  bracts  sometimes  enwrapping  the  flowers.  Roots  simple,  or  tuberous.  Pube- 
scence often  shining  and  beautiful.  Choisy. 

Affinities.  This  order,  as  placed  here,  seems  to  stand  in  its  most  natural  position;  the 
transition  from  Solanacece  through  Hydrolea  is  simple  and  easy,  on  the  one  side,  while  its  passage, 
into  Borraginece  through  Cordiacece  and  Ehretiacece,  is  equally  uninterrupted  on  the  other. 
These  again  (Borraginese)  pass  by  an  equally  easy  transition  through  Verbenacece  into  Labiatce. 
This  however  is  not  the  view  Lindley  takes ;  he  places  Asclepiadece  and  Cordiacece  next  each 
other,  between  Solanacece  and  Convolvulaceos ;  Oleaceoz  next  Solanacece,  and  closes  his  sub- 
albuminous  Solanal  Alliance  with  Polemoniacece,  a  very  albuminous  order.  As  a  whole,  his 
Solanal  Alliance  appears  to  me  a  very  heterogeneous  one  and  far  from  natural,  but  that  is 
perhaps  matter  of  opinion. 

Geographical  Distribution.  This  large  order  greatly  preponderates  towards  the 
equator,  its  species  becoming  fewer  as  the  latitude  rises  until  they  cease  altogether  on  the  con- 
fines of  the  frigid  zones.  Three  species  are  natives  of  England,  besides  two  or  three  species 
of  Cuscuta.  In  America  they  are  more  numerous  than  in  Asia,  but  are  generally  diffused 
over  all  the  warmer  parts  of  the  globe. 

Properties  and  Uses.  The  roots  of  a  number  of  the  species  of  this  order  abound  in 
a  resinous  milky  juice,  strongly  purgative,  to  which  we  are  indebted  for  the  active  cathartic 
properties  of  Jalap  and  Scammony.  Of  the  numerous  Indian  species  of  the  order  but  few  are 
employed  medicinally  and  only  one,  so  far  as  I  am  aware,  as  a  purgative,  namely,  the  Ipomea 
Turpethum.  I  never  myself  prescribed  it,  but  have  been  often  told  that  it  possesses  considerable 
activity,  and  acts  without  griping  or  uneasiness.  The  leaves  of  Argyreia  speciosa  are  said  by 
the  natives  to  act  as  a  discutient,  and  relieve  the  pain  of  boils  and  cutaneous  inflammations. 
The  only  case  in  which  I  have  seen  it  used  it  did  more,  it  acted  as  a  visicatory  and" 
entirely  removed  the  cuticle,  thereby  much  augmenting  the  sufferings  of  the  poor  patient, 
who  was  affected  with  anurism  of  the  arteria  innominata,  then  projecting  above  the  edge  of 
the  clavicle. 

The  sweet  potatoe,  Batatus  esculentus,  is  a  member  of  this  order,  and  a  very  useful  one, 
for,  being  of  easy  cultivation  and  supplying  much  nourishment,  it  is  in  general  use  as  an  esculent. 

Remarks  on  Genera  and  Species.  In  my  introductory  remarks  I  adverted  to  Choisy's 
want  of  care  in  determining  the  genera  to  which  his  species  belonged.  In  a  letter  of  mine, 
published  some  years  ago  in  Hooker's  Botanical  Journal  (Vol.  3,  p.  199),  I  stated  that  his  Argy- 
reia cuneata  had  a  4-celled  ovary,  and  was  therefore,  according  to  his  definition,  of  the  genus, 
a  species  of  Rivea  ;  to  which  the  author  replies,  in  De  Candolle's  Prodromus  (p.  827  under 
Rivea )  :  "Huic  (Argyreia  cuneata)  CI.  Wight  tribuit  ovarium  4-loculare  quod  non  adhuc  recog 
noscere  potui." 

This  unexpected  remark  induced  me  not  merely  to  re-examine  that  species  with  much  care, 
in  both  the  recent  and  dry  state,  but  to  extend  my  examination  to  many  other  species  of  his 
genus  Argyreia.  The  result  proved  almost  as  unexpected  as  the  remark  which  led  to  the 
inquiry,  and  induced  me  to  publish  in  the  Calcutta  Journal  of  Natural  History  a  brief  summary 
of  the  conclusions  at  which  I  arrived.  As  that  Periodical  is,  I  believe,  in  the  hands  of  but  few 
of  the  readers  of  this  work,  I  shall  republish  an  extract  from  that  paper,  which  will,  I  trust, 
prove  that  I  have  Dot  been  premature  in  arriving  at  the  conclusions  stated  above. 

Between  the  genera  Porana  and  Breweria,  there  exists  some  unexplained  if  not  inexpli- 
cable confusion.  On  comparing  the  characters  of  Porana  vohibilis  and  P.  racemosa,  I  found 
they  did  not  correspond,  but  on  comparing  those  of  P.  volubilis  with  Breweria  Roxburghii 
the  exact  similarity  was  immediately  obvious,  leaving  no  doubt,  in  my  mind,  of  the  generic 
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identity  of  these  two  plants.  This  fact,  it  seems  probahle,  will  cause  some  confusion,  since  it  now 
appears  that  Porana  volubilis,  the  type  of  the  genus  Porana,  is  generically  identical  with 
Breweria  Rovburghii,  and  I  presume  with  all  the  other  species  of  that  genus,  but  is  not  iden- 
tical with  all  or  perhaps  any  of  the  associated  species  of  Porana.  This  is  a  point  which  it 
seems  necessary  to  examine  carefully,  and  which,  now  that  it  is  suggested,  will,  I  trust,  engage 
the  attention  of  some  Botanist  having  adequate  materials  to  enable  him  finally  to  dispose  of 
a  question  that  may  lead  to  the  breaking  up  of  several  genera.  Among  the  examples  given  in 
the  supplementary  plate  will  be  found,  for  more  easy  comparison,  analyses  of  Porana  volubilis, 
Breweria  Roocburghii,  and  Porana  racemosa.  Of  the  latter,  2  sections  of  the  ovary  are  given, 
one  transverse,  exhibiting  the  normal  form,  2-celled,  each  1-ovuled  ;  the  other  longitudinal,  show- 
ing one  further  advanced  with  a  solitary  erect  ovule ;  the  other  having  already  aborted  as  the 
mature  fruit  is  one-seeded. 

"CONVOLVULACE*:. 

Rivea,  Argyreia,  and  Lettsomia. 

"M.  Choisy,  in  his  Memoir  on  Indian  Convolvulacese,  in  taking  up  Loureiro's  genus  Argy- 
reia, has  changed  its  character  so  essentially,  that  every  one  of  Loureiro's  genuine  species 
must  now  be  excluded.  I  say  genuine,  because  if  Choisy  is  correct  in  referring  Argyreia 
festiva,  Wall.,  to  A.  acuta,  Lour.,  which  I  doubt,  then  that  is  not  a  true  species  of  his  genus, 
which,  as  defined  by  himself,  has  a  4-celled  ovary,  while  A.  festiva  has  it  2-celled. 

"Loureiro's  character  of  the  fruit  of  Argyreia  is  'bacca  subrotunda  exsucca  4<-locularis 
Choisy's  'ovarium  2-loculare  4-spermum.'  If  the  berries  in  Loureiro's  plants  have  four  cells, 
it  is  obvious  the  ovary  must  have  had  at  least  an  equal  nnmber:  hence,  in  assigning  a  2-celled 
ovary  to  Argyreia,  Choisy  has  altogether  suppressed  the  original  genus,  and  set  up  a  most 
distinct  one  in  its  place,  while  at  the  same  time  he  has  added  to  the  confusion  by  placing  in  his 
new  genus,  numerous  species  with  4-celled  ovaries  and  fruit.  In  fact,  nearly  the  whole  genus, 
as  it  now  stands  in  De  Candolle's  Prodromus,  will,  I  apprehend,  be  found  not  to  come  within 
his  generic  character. 

"It  is  a  curious  fact,  that  Roxburgh  fell  into  a  similar  error  in  regard  to  his  genus  Lett- 
'somia,  which,  according  to  his  definition,  has  2-celled  ovaries,  while  nearly  all  his  species  have 
them  4-celled.  When  both  he  and  Loureiro  wrote,  the  same  importance  was  not  attached  to 
that  point  of  structure  that  M.  Choisy  has  shown  it  deserved,  and  their  error  is  easily  traced 
to  too  rapid  generalization.  Loureiro  must  have  examined  a  species  with  a  4-celled  fruit,  and 
took  it  for  granted  all  the  others  had  the  same  structure.  Roxburgh  on  the  other  hand,  when 
drawing  up  the  character  of  his  genus  Lettsomia,  seems  to  have  had  a  species  before  him  with 
a  2-celled  ovary,  and  assumed  that  all  the  other  species  with  baccate  fruit  had  likewise  only- 
two  cells.  He  consequently  associated  under  that  character  many  species  with  4-celled  ovaries, 
and  only  two  or  three  having  them  2-celled.  M.  Choisy,  in  the  course  of  his  examinations, 
met  with  some  species  having  four  cells,  others  having  two  cells :  of  the  former  he  has  con- 
stituted the  genus  Rivea,  of  the  latter  his  genus  Argyreia.  But  falling  into  the  same  error 
as  Loureiro  and  Roxburgh,  he  has  generalized  where  he  should  have  dissected,  and  has  thereby 
been  induced  to  bring  together,  under  his  essential  generic  character,  'ovarium  2-loculare,'1 
numerous  species  having  ovarium  4-loculare. 

"With  a  view  to  the  correction  of  these  blunders,  with  the  least  amount  of  inconvenience 
to  the  science,  I  propose  retaining  all  the  three  genera,  which  can  be  very  well  done  by 
merely  slightly  altering  the  character  of  Rivea,  and  leaving  the  other  two  as  defined  by  their 
original  founders.  For  example,  Choisy  gives  to  Rivea  a  capitate  or  lamelliform  2-lobed  stigma 
and  4-celled  ovary:  I  propose  substituting  the  word  linear  for  capitate,  and  referring  all 
Convolvulaceous  plants  having  indehiscent  fruit,  a  4-celled  ovary  and  linear,  cylindrical,  or 
lamelliform  stigmas,  to  Rivea;  those  with  4-celled  ovaries  and  capitate,  2-lobed  stigmas,  to 
Argyreia ;  and  lastly,  those  having  2-celled  ovaries  and  capitate,  2-lobed  stigmas,  to  Lettsomia. 
With  this  modification,  Rivea  stands  in  exactly  the  same  relationship  to  Argyreia,  that  Convol- 
vulus does  to  Ipomcea,  while  Lettsomia  forms  the  transition  from  Argyreia  to  Ipomcea,  having 
the  indehiscent  fruit  of  the  one,  and  the  2-celled  ovaries  of  the  other. 
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"The  characters  of  these  three  genera  will  then  stand  thus  :— 

"Rivea. — Fruit  indehiscent.    Ovary  4-celled.    Stigmas  2,  linear,  cylindrical  or  lamellate. 

"Argyreia. — Fruit  indehiscent.    Ovary  4-celled.    Stigmas  capitately  2-lobed. 

"Lettsomia. — Fruit  indehiscent.  Ovary  2-celled.   Cells  2-seeded.   Stigma  capitately  2-lobed. 

"Thus  limited,  the  genera  Maripa,  Legendrea,  Marcellia,  Blinkworthia  ?  Humbertia,  and 
Moorcroftia,  will  probably  all  be  absorbed  by  Lettsomia,  along  with  some  of  the  species  now 
referred  to  Argyreia,  such  as  A.  acuta  (Ch.),  A.  aggregata  (Ch.),  A.  festiva  (Wall.),  A.  sestosa 
(Ch.),  A.  elliptica  (Ch.).  Our  genera  will  then  possess  precision  of  outline  very  favoura- 
ble for  the  determination  of  their  species:  as  they  now  stand,  that  is  wanting,  and  deter- 
mination is  consequently  most  difficult,  whence  we  now  find  species  of  Argyreia,  as  here  limited, 
referred  to  Rivea,  Argyreia,  and  even  to  Ipomcea." 

Having  premised  these  suggestions  for  the  reconstruction  of  these  genera,  I  shall  conclude 
my  remarks  on  this  family  by  republishing,  from  the  Madras  Journal  of  Science,  a  "Clavis 
Analytica"  of  the  Peninsular  genera  and  species,  which  I  often  found  of  infinite  service,  prior 
to  the  appearance  of  De  Candolle's  9th  volume,  and  which  I  still  find  a  valuable  adjunct  to  the 
larger  woi-k  in  the  determination  of  difficult  species,  and  at  all  times  more  convenient  for 
ready  reference.  In  the  suplementary  plate  I  have  introduced  analyses  of  as  many  of  the  genera, 
as  I  could  make  it  accommodate. 

Choisy's  tribe  Cuscutece  is  considered  by  many  Botanists,  and  not  without  reason,  a  distinct 
order.  It  differs  widely  in  habit,  being  parasitical  and  leafless,  and  in  having,  moreover,  a  series 
of  scales  within  the  tube  of  the  corolla  which,  it  is  presumed,  may  be  viewed  as  an  inner  row 
of  stamens.  On  this  point  I  feel  very  doubtful,  as  we  find  similar  appendages  in  many  other 
plants  where  no  such  origin  is  suspected,  and  moreover  because  I  find  them  wanting,  in  one  I 
published  in  my  Icones,  under  the  name  of  Cuscuta  arabica.  The  habit  is  dissimilar,  the 
embryo  is  very  different,  and  the  scales  are  wanting  in  Convolvulacece,  all  legitimate  grounds 
for  viewing  them  as  distinct ;  but  still,  as  they  have  always  been  united,  I  feel  disposed  for  the 
present  to  retain  them  here. 

CLAVIS  ANALYTICA  of  the  Convolvulacece  of  the  Peninsula  of  India,  by  George 
Walker-Arnott,  Esq.  a.m.,  f.l.s.  &  r.s.  Edin.;  communicated,  with  observations  and 
figures,  by  Dr.  Wight. 

TO  THE  EDITOR  OF  THE  MADRAS  JOURNAL  OF  LITERATURE  AND  SCIENCE, 

Sir — The  subjoined  Clavis  Analytica  of  the  Peninsular  Convolvulacece  (prepared  and 
communicated  to  me  by  G.  Walker-Arnott,  Esq.)  I  hope  will  prove  as  useful  to  your  bota- 
nical readers  as  I  have  found  it,  in  determining  the  species  of  that  beautiful,  but  difficult, 
and  hitherto  ill-understood,  family  of  plants.  I  may  here  premise,  that  I  have  met  with 
one  or  two  errors  in  the  first  two  genera,  two  or  three  species  of  Rivea  being  referred  to 
Argyreia,  which,  however,  is  of  little  consequence,  as  the  precision  of  the  generic  characters 
will  soon  lead  to  their  correction.  It  is  proper  to  add,  that  these  are  not  chargeable  to  Mr. 
Arnott,  he  having  simply  reduced,  to  a  tabular  form,  the  species  according  to  M.  Choisy's  deter- 
mination, adding  a  few  new  ones  in  my  collection,  not  seen  by  that  gentleman  when  elaborating 
his  Memoir.    Mr.  A.  thus  writes 

"As  M.  Choisy's  Memoir  on  the  Indian  Convolvulacece  is  inaccessible  (being  printed  in  a 
foreign  Society's  transactions),  I  have  got  a  loan  of  it  from  our  friend  Sir  W.  J.  Hooker,  and  as 
Convolvulacece  appears  to  be  a  favourite  Order  of  yours,  I  shall  here  present  you  with  a  Clavis 
Analytica,  adapted  solely  to  the  Peninsular  species,  which  I  have  made  out  from  his  specific 
characters  for  my  own  use.  You  of  course  understand,  that  in  the  Clavis  I  reject  all  characters 
(good  or  bad)  that  are  not  essential  to  your  making  out  the  plant :  it  is  possible,  therefore,  that 
ere  this  you  may  have  got  some  new  ones,  in  which  case  they,  by  the  Clavis,  may  appear  to 
coincide  with,  what  they  are  really  distinct  from." 

The  letters,  appended  to  the  following  generic  names,  show  the  successive  steps  of  operation 
in  examining  a  plant :  that  at  end  of  first  step,  refers  to  the  second,  the  second  to  the  third,  &c. 
The  species,  Ipomea  obscura,  has  been  selected  as  a  favourable  example,  from  its  going 
through  so  many  successive  steps.   These,  when  put  together,  form  a  very  complete  character : 
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Thus — "a,  stems  twining — g,  capsules  and  sepals  moderate  sized  or  small — m,  flowers  not  capi- 
tate— J),  leaves  cordate — q,  leaves  entire — ?',  flowers  two  or  three — u,  one-  to  three-flowered — r. 
leaves  cordate  acuminated,  stems  glabrous  or  softly  villous.    I.  obscura" 

As  it  appears  not  improbable  that  there  are  some  additional  genera,  as  well  as  species,  not 
included  in  this  Clavis,  natives  of  the  the  Peninsula,  I  send  along  with  it  M.  Choisy's  own 
Conspectus  Generum,  published  in  the  Annates  des  Sciences  Naturelles,  for  September  1S34. 
and  leave  you  to  determine  on  the  propriety  of  reprinting  it  among  your  selections. 

I  remain,  &c. 

Robert  Wight. 

EXPLANATION  OF  PLATES. 
Pharbitis  A.  C.  D.,  ovar.  3-celled.  Rivea  A.  B.,  ovar.  4-celled. 

Ipomea  A.  C.  D.  F.  G.  H.,  sepals  verticillate.  Aniseia  A.  C.  D.  F.  G.  H.,  sepals  inserted,  some  lower 

Batatas  A.  C.D.E.,  cor.  campanulate,  stamens  included,    down  than  others. 

Quamoclit  A.  C.  D.  E.,  corol.  infundibuliform,  stamens      Ipomea  obscura. — a.  g.  m.  p.  q.  r.  u.  v. — L  obscura. 
exserted. 


CONVOLVULACEiE. 

Clavis  of  the  Genera. 

Embryo,  without  cotyledons  .... 

  with  cotyledons.  A. 

.  $  Fruit,  a  dry  berry.  B. 

I   capsular.  C. 

t>  <  Ovarium,  4-celled,      -         -  - 

a  \  2-celled,  

p  ^  Styles  single,  undivided.  D. 

I  single  and  bifid,  or  2  styles.  K. 

(  Ovarium,  4-celled.  E. 

■p.  j  3-celled,  - 

u  )  2-celled.  F. 

[  1-celled.  I. 

•p,  $  Corolla  infundibuliform :  stamens  exserted,  ... 

I  campanulata :  stamens  included, 

-p  {  Stamens  exserted,  corolla  infundibuliform,  - 

I  included.  G. 

P  <  Lobes  of  stigma,  globose.  H. 

I  filiform  or  terete,  - 

tt  $  Sepals,  verticillate, 

I  inserted,  some  lower  down  than  others, 

T  $  Lobes  of  stigma,  flattened,  ovate,  - 

l  globose,  sepals  enlarged  after  flowering, 

TJr  S  Styles  1.  bifid :  anthers  included,  -  - 

K  I  —        2.  L. 

T   ^  Styles,  undivided :  stigmas  globose,  anthers  exserted, 
)  each  bifid,  -  - 


-    15  Cuscuta. 


1  Rivea. 

2  Argtreia. 


5  Pharbitis. 


3  Quamoclit. 

4  Batatas. 

6  Calontction. 


8  Convolvulus. 
7  Ifom-ea. 

9  Aniseia. 

*10  Hewittia  (W.  &  A. 

11  PORANA. 

12  Breweria. 

13  Cressa. 

14  Evolvulus. 


Clavis  of  the  Species. 
1.  Rivea.  Ch. 

Corolla  inflated,  cylindrical.  ------ 

 with  limb  spreading,  a. 

'  Corolla  hypocraterif.,  tube  equal,  narrow,  peduncles  1-flowered. 

'  infundibulif.,  tube  wider  upwards,  peduncles  3-flowered  or  with  2 

lateral  abortive  ones.  ------- 


1  R.  tilisefolia,  ch. 

2  R.  hypocraterif,  Letts. 

3  R.  bona-nox. 


*  10  Shuteria  Ch.  (not  W.  &  A.) 


ILLUSTRATIONS  OF  INDIAN  BOTANY. 


205 


d 

e 

/ 

g 
h 
i 
k 
I 


2.  Argyreia.    Lour.    Lettson.  Roxb. 

Stamens  included,  a. 

  protruded  beyond  the  tube.  p. 

{  Leaves  tomentose,  silky,  or  velvety  on  the  under  side.  6. 

I  villous,  or  pubescent,  glabrous  or  hairy  on  the  under  side.  h. 

j  Leaves  cordate  at  the  base.  c. 

I  elliptical,  oblong,  or  lanceolate,  e. 

C  Leaves  softly  tomentose  and  silky  underneath ;  flowers  somewhat  um- 

<  belled,  d. 

([  harshly  tomentose,  underneath  ;  flowers  cymose,  stems  hairy, 

<  Stamens  tomentose :  bracteas  oval,  acuminated,  waved,  - 

I  pubescent  or  glabrous  ;  bracts  lanceolate  or  linear,  - 

J  Leaves  glabrous  on  upper  side.  f. 
\  clothed  on  upper  side.  g. 

<  Leaves  roundish  oblong,  acute,  ------ 

I  lanceolate  acuminated,  ------ 

$  Leaves  subacute,  upper  side  strigosely  hirsute,  under  sericeous  tomentose, 
I  obtuse,  both  sides  velvety,  - 

<  Leaves  cordate  at  the  base.  i. 
\  not  cordate,  o. 

{  Stem  harshly  hairy,  k. 

I  glabrous,  or  pubescent  or  villous,  m. 

^  Flowers  capitate,  capitulum  surrounded  by  bracteas,  - 
I  umbelliform,  bracteas  all  mingled  with  flowers.  I. 


,  Hairs  reddish ;  sepals  ovate,  elliptical  obtuse, 

1  Leaves  underneath  livid  or  glaucous,  sepals  linear  lanceolate  pointed, 

'  Exterior  sepals  equal  to,  or  smaller  than  the  others :  leaves  with  a  short  broad 

'    sinus,  -         -         -         -         -         -         -  . 

'  the  largest  and  with  margins  revolute.  n. 

,  Stem  and  leaves  villous  or  softly  pubescent,  - 

!  sprinkled  with  short  adpressed  pubescence,  or  glabrous, 

Leaves  obovate-cuneate,  emarginate ;  peduncle  3-6-flowered, 

■  elliptical,  ovate  or  obovate  ;  panicle  lax,  corymbose, 
,  Flowers  capitate,  leaves  tomentose  underneath,  - 
1  corymbose  or  cymose.  q. 

'  Stem  and  underside  of  leaves  hirsute  or  strigose  with  adpressed  hairs ;  pedun- 
cles a  little  longer  than  the  petiole,     -  -  - 
,  and  leaves  more  or  less  pubescent ;  peduncles  the  length  of  the  leaves, 


4  A.  hirsuta  (W  &  A.), 

5  A.  speciosa. 

6  A.  argentea. 


7  A.  bracteata,  Ch. 

8  A.  fulgens,  Ch. 

9  A.  Leschenaultii,  Ch. 
10  A.  pomacea,  Ch. 


11  A.  capitata. 

12  A.  Neilgherryana. 

13  A.  pilosa  (W.  &  A. 

14  A.  populifolia,  Ch. 

15  A.  Roxburghii. 

16  A.  Malabarica. 

17  A.  cuneata. 

18  A.  elliptica. 

19  A.  aggregata. 


20  A.  setosa. 

21  A.  cymosa. 


Leaves  entire,  or  angled,  or  3-lobed, 
 pinnately  cut, 


3.  Quamoclit.  Ch. 


22  Q,.  phcenicea. 

23  Q,.  vulgaris. 


4.    Batatas.    Rumph.  and  Choisy. 
Leaves  entire,  angled  or  cleft,  a. 

 quinate :  stem  twining,  hirsute,  -         -         -         -         -    24  B.  pentaphylla. 

'  Sepals  ovate  lanceolate,  a  little  unequal :  stems  usually  prostrate;  peduncles 

,    few-flowered,  -         -         -         -         -         .         .         -    25  B.  edulis. 

 roundish  ovate,  equal :  stem  twining  glabrous :  peduncles  many -flowered,    26  B.  paniculata. 


5.  Pharbitis.  Ch. 


27  P.  hispida. 


Leaves  entire  ;  pedicels  longer  than  the  bracts,  nearly  as  long  as  the  sepals, 

 3-lobed  or  entire,  pedicels  usually  shorter  than  the  bracts,  about  |  of  the 

length  of  the  sepals,  -         -         -         -         -         -         -28  P.  nil. 

6.  Calontction.  Ch. 

Sepals  equal,  with  an  awl-like  point;  flowers,  large,  white,  -          -   29  C.  speciosum. 

 flowers  smaller,  purplish,  -         -         -  30  C.  speciosum. 

 unequal,  obtuse,  or  with  a  very  short  point,        -  -         -         -   31  C.  asperum. 

Ll 
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7.  Ifom^a.  Linn. 


Stems  not  twining — a. 

 twining — g.   (§  Strophipomcea.) 

Stems  creeping,  and  throwing  out  roots. 
— 6.   (§  Erpipomcea.) 

 prostrate,  not  creeping—/.    (§  Orthipomoea)  leaves  auricled  at  base  : 

plants  glabrous. 

Leaves  sagittate,  lanceolate,  acute,  ------ 

 obtuse  or  emarginate — c. 

Glabrous  ;  sepals  wrinkled :  flowers  pretty  large — d. 

more  or  less  hirsute :  sepals  not  wrinkled :  flowers  small — c. 

Leaves  emarginate  or  2-lobed,  ------ 

 cordate,  reniform,  obtuse,  ------ 

Leaves  reniform,  obtuse,  sinuately  toothed :  sepals  ovate,  rounded,  ciliately  torn, 

 cordate,  reniform,  obtuse  or  emarginate,  entire:  sepals  linear  lanceolate, 

hairy,  -  - 

Leaves  usually  truncate  or  3-toothed,  - 

linear  or  linear  lanceolate,  ------ 

,  Capsules  and  sepals  large  and  showy — h. 

i  moderate  size  or  small — m. 

Leaves  cordate,  entire  or  sinuate — i. 
 divided — k. 

Stem  angled  or  winged:  sepals  unequal,  densely  pubescent,  -         -  - 

 terete :  sepals  equal,  glabrous,  - 

Leaves  palmately  7-partite — I. 

 cordate,  palmately  5-cleft  or  5-angled,    -         -         -         -  - 

Lobes  of  leaves  quite  entire,  ----- 

 sinuately  toothed  or  pinnatifid, 

Flowers  capitate  or  aggregated — n. 

 not  capitate  (in  I.  Wightii  approximated) — p. 

Leaves  palmate  or  lobed,  peduncles  as  long  as  the  leaf,  - 
 cordate  acuminated — o. 

Peduncles  a  little  shorter  than  the  petiole :  flowers  inclosed  in  a  perfoliate 
'    involucre,  -         --         --         --  - 

 very  short:  flowers  not  involucred,  - 

Leaves  cordate  entirely  or  slightly  lobed — q. 

 digitate  or  pedate — y. 

Leaves  entire — r. 

 toothed,  lobed — w. 

Flowers  cymose  or  panicled — s. 
 2—3,  or  umbelliform — it. 

Flowers  racemosely  panicled,  leaves  ovate  oblong  acuminated,  cordate, 
3-6-inches  long,  -------- 

'  cymose :  peduncles  shorter  than  the  leaves — t. 

Leaves  ovate  lanceolate,  a  little  obtuse,  mucronate  (a  doubtful  plant), 
 ovate,  oblong,  elongated,  acute  or  acuminated,  - 

,  Peduncles  many-flowered,  stem  usually  sprinkled  with  hairs, 

'  1-3-flowered — v. 

Leaves  cordate,  acuminated:  stem  glabrous  or  softly  villous, 

i  cordate  lanceolate  with  a  blunt  point ;  whole  plant  glabrous, 

;  Flowers  yellow ;  style  exserted:  leaves  glabrous,  ... 

i  purple,  style  included:  plant  hairy:  leaves  tomentose  underneath — x. 

,  Flowers  cymose,  distant,  numerous,  -  - 

i  usually  few  on  each  peduncle,  approximated,  - 

i  Segments  of  leaves  serrated,  ------ 

i  quite  entire — z. 

i  Leaves  tripartite,  the  segments  trifid, 
i  quinate — J^c. 

>  Corolla  infundibuliform ;  seeds  villous, 

)  campanulate :  seeds  glabrous,  - 


32  I.  reptans. 


33  I.  pescapra*. 

34  I.  rugosa. 

35  I.  reniformis. 

36  I.  venicifolia. 

37  I.  tridentata. 

38  I.  filicaules. 


39  I.  turpethum. 

40  I.  campanulata,  Ch. 

41  I.  vitifolia. 

42  I.  tubrosa. 

43  I.  dissecta. 


44  I.  pestigridis. 


45  I.  pileata. 

46  I.  sessiliflora,  Roth. 


47  I.  racemosa,  Roth. 

48  I.  caliginosa. 

49  I.  cymosa. 

50  I.  sepearia. 

51  I.  obscura. 

52  I.  triantha. 

53  I.  chrysoides. 

54  I.  pilosa. 

55  I.  Wightii. 

56  I.  coptica. 

57  I.  dasysperma. 

58  I.  pulchella. 

59  I.  tuberculata, 


COlSYOLVTJLACEiE. 


J6S 


IPOM&A  RACEMOSA  (BOTH) 
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8.  Convolvulus.  L. 

Stem  erect ;  peduncles  longish,         -         -         -         -         -         -   60  C.  Rottlerianus,  Ch. 

 twining- — a. 

Peduncles  few,  1-  to  3-flowered — 6. 

 umbellately  many-flowered,     -         -         -         -         -         -   61  C.  parviflorus. 

,  ^  Leaves  sagittate,  somewhat  auricled ;  sepals  obtuse,        -         -  62  C.  arvensis. 

I  hastate,  cordate,  sinuately  toothed :  sepals  ovate  acuminated,    -         -   63  C.  refescens,  Ch. 

9.  Aniseia.  Ch. 

Stem  hairy,  twining,  leaves  oblong  cordate,  acuminated,  longish  petioled,     -   64  A.  calycina,  Ch. 
Stem  glabrous  or  nearly  so,  rooting,  leaves  oblong,  linear  or  cuneate,  very 
shortly  petioled,       -         -  -         -         -         -         -65  A.  uniflora. 

10.   Hewitia.    W.  Sf  A.    Shuteria,  Ch.  (not  W.  Sf  A.) 
1.  H.  bicolor  W.  &  A.   (C.  bicolor  Vahl.  &  C.  bracteatus  Vahl.) 

11.  Porana.  Burnt. 

1.  P.  paniculata  Roxb.  (perhaps  not  indigenous). 

12.  Breweria.    R.  Br. 

Stem  twining,  leaves  cordate  ovate,  acuminated,  softly  villous,  petioled, 
2  inches  long,         -         -         -         -         -         -         -         -    66  B.  Roxburghii,  Ch. 

Stem  erect :  leaves  from  oblong  lanceolate,  to  oval  and  obtuse,  almost  glab- 
rous, sub-sessile,  1^-2  lines  long,     -         -         -         -         -         -   67  B.  Evolvuloides. 

13.   Cress  a.  L. 
1.   C.  indica,  Retz. 

14.   Evolvulus.  Linn. 

Leaves  almost  sessile,  hirsute  on  both  sides,   -         -         -         -         -    68  E.  hirsutus,  L. 
 shortly  petioled  (various  as  to  shape  and  hairiness),  -         -        69  E.  alsinoides,  L. 

15.  Cuscuta. 

Flowers  racemose,  5-cleft :  style  1.  -         -         -         -         -   70  C.  reflexa  R. 

Peduncles  3-flowered,  flowers  4-cleft :  styles  2,  -         -  71  C.  hyalina,  R. 


1  Convol.  gangeticus,  Roxb.  2  Letts,  uniflora,  Roxb.  3  Letts,  bona-nox,  Roxb.  5  L.  nervosa,  R.  6  L. 
argentea,  R.  8  Convol.  fulgens,  Wall.  10  Letts,  pomacea.  11  Letts,  strigosa,  R.  14  A.  bracteata,  Wight  in  Comp. 
Bat.  Mag.  t.  3.  15  Ipom.  multiflora,  R.  16  C.  malabaricus  Linn.  19  Letts,  aggregata,  20  L.  setosa  R.  21  L. 
oymosa,  R.  22  Ipom.  phcenicea,  R.  23  Ip.  Q,uamoclit,  L.  24  C.  hirsutus,  Roxb.  C.  munitus,  Wall.  25  Con.  Batatas 
L.  26  C.  paniculata,  L.  27  C.  purpureus,  L.  28  Ip.  coerulea  and  ccerulescens,  Con.  nil  Linn.  29  Ip.  bona-nox,  L. 
Ip.  grandiflora,  Roxb.  30  Ip.  muricata,  Linn,  and  Roxb.  31  C.  asper.,  Wall.  32  Convol.  repens,  Roxb.  33  Ip. 
pescaprce,  C.  bilobus  R.  34  C.  flagelliformis,  Roxb.  35  C.  renifis  Roxb.  36  C.  hirsutus,  Wall.  38  C.  medius,  R. 
not  Linn.  40  not  Linn.,  the  Linn,  plant  is  Rivea  tilioefolia.  41  C.  vitifol.  R.  43  I.  diversifolia,  Ch.  not  Br.  46  C. 
sphoerocephalus  R.  47  C.  Kleinii,  Sp.  47  I.  staphylina  R.  and  S.  49  C.  blandus,  R.  and  C.  pentagonis,  R.  51  C.  ob- 
scurus,  Willd.  52  perhaps  a  variety  of  Ip.  cymosa.  53  C.  dentatus  R.  C.  flavus  Willd.  54  C.  pilosus,  R.  55  C. 
Wightii,  Wall.  PL  As.  Rar.  57  C.  pedetus,  Roxb.  58  C.  digitatus,  R.  61  Retzia  pilosa,  Rott.  62  C.  Malcomi,  R. 
64  Con.  calycinus,  R.  65  C.  uniflorus,  Burm.  C.  emarginatus,  Vahl.  C.  Rheedii,  Wall.  66  C.  semidigynus.  67  Ip. 
parviflora,  Rutt   68  E.  sericius,  Wall.  69  E.  angustifolius,  R.   These  two  probably  the  same  species. 


EXPLANATION 

1.  Ipomcea  racemosa  (Roth,  Choisy.  J.  staphylina 
Roem.  and  Sch.  and  Choisy  formerly),  flowering  branch, 
natural  size. 

2.  Detached  corolla  split  open. 

3.  Calyx  and  ovary. 

4.  Ovary  cut  transversely,  2-celled  with  2  ovules 
in  each. 


OF  PLATE  168. 

5.  Mature  capsule. 

6.  Capsule  in  state  of  dehiscence,  2-valved. 

Obs.  As  this  species  rarely  perfects  its  fruit  those 
shown  figs.  5  and  6  are  taken  from  another  species,  none 
of  the  proper  ones  being  procurable  when  the  drawing 
was  made. 
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EXPLANATION  OF  PLATE  168-b. 


1.  Rivea  ornata  (Choisy). 

2.  Argyreia  pomacea  (Ch.). 

3.  Lettsomia  aggregata  (Roxb.  R.  W.  Ic). 

4.  Convolvulus  rufescens  (Ch.). 

5.  Aniseia  calycina  (Ch.). 

6.  Hewetia  bicolor  (W.  and  A.  Shuteria  Ch.  non 
W.  and  A.). 

Obs.  According  to  Choisy's  character  this  genus 
has  a  1-celled  ovary;  in  my  specimens  they  are  two- 
celled  with  2  ovules  in  each,  an  Ipomcea.  ? 

7.  Breweria  Roxburghii  (Ch.). 

8.  Porana  volubilis  (Burm.). 

9.  Porana  racemosa  (Roxb.). 


10.  Evolvulus  alsinoides  (Linn.). 

11.  Cressa  Indica  (Retz.). 

12.  Cuscuta  hyalina  (Roth  ?    R.  W.  Ic). 

Obs.  Roth  describes  his  plant  as  having  very  small 
flowers,  a  little  larger  than  a  mustard  seed,  and  the  corol- 
la 4-cleft.  The  flowers  of  my  plant  are  certainly  small 
but  larger  than  his  and  are  5-lobed.  Notwithstanding 
these  discrepancies,  I  suspect  we  refer  to  the  same  plant, 
with  this  difference,  that  my  drawing  was  made  from 
fresh  specimens,  his  description  from  dried  ones.  The 
figures  of  this  plate  however  afford  no  criterion  to  judge 
of  size  as  they  are  all  magnified. 


CXVIII. — BORRAGINE^E. 

This,  as  it  now  stands  in  De  Candolle's  Prodromus,  is  au  order  of  great  extent  (upwards  of 
^1000  species)  and  complexity,  inasmuch  as  they  (DC.  father  and  son)  having  brought 
together  as  one  what  most  other  Botanists  view  as  three  distinct  orders  ;  namely  Cordiacece, 
Ehretiacece,  and  Borraginece  proper.  To  this  extreme  grouping  Lindley  is  strongly  opposed, 
and  even  goes  so  far  as  to  place  the  first  in  his  Solanal  Alliance,  the  other  two  in  his 
Echial.  Endlicher  takes  a  different  view.  He  retains  Cordiacece  as  a  distinct  order,  but 
unites  Ehretiacece  and  Borragineoe  under  the  Linnean  family  name  of  Asperifoli.  Arnott,  as 
will  be  seen  by  a  reference  to  his  syllabus,  preserves  all  the  three,  but  places  them  in  a 
sequence.  In  this  article  I  intend  following  De  Candolle,  but  so  far  as  the  pictorial  illus- 
trations of  the  order  can  avail  towards  conveying  a  correct  understanding  of  these  different 
views,  nothing  will  be  wanting  to  enable  every  one,  who  may  consult  them,  to  judge  for 
himself,  as  they  will  represent  all  the  three  orders  or]  suborders,  as  each  may  think  fit  to 
consider  them.    This  is  De  Candolle's 

Character  of  the  Order. — Calyx  free,  often  persistent,  sometimes  enlarging  with  the 
fruit,  5-  (very  rarely  4-)  cleft  or  parted  ;  sepals  valvate  in  aestivation.  Corolla  hypogynous, 
deciduous,  monopetalous,  usually  5-lobed ;  tube  more  or  less  elongated ;  limb  spreading  or 
erect,  sometimes  slightly  unequal ;  aestivation  various,  usually  imbricate  with  one  lobe  often 
exterior.  Stamens  as  many  as  the  lobes  of  the  corolla :  anthers  erect  or  incumbent,  2-celled  ; 
cells  parallel,  opening  lengthwise.  Ovary  consisting  of  2  (anterior  and  posterior)  more  or  less  dis- 
tinct, 2-celled  carpels ;  cells  concrete  or  separate,  1-ovuled.  Torus  depressed  or  elongated, 
bearing  the  carpels,  inserted  either  by  the  base  or  by  the  bark.  Style  between  the  separate 
carpels  or  springing  from  the  apex  of  the  concrete  ones,  simple,  bifid,  or  twice  bifid  at  the  apex. 
Fruit  various,  from  4-  to  1-seeded.  Seed  without,  or  with  thin  fleshy  albumen  ;  embryo  straight, 
inverse,  rarely  curved  ;  cotyledons  foliaceous,  entire,  flat  or  plicate. — Herbs,  undershrubs,  shrubs 
or  trees ;  with  the  surfaces  of  the  leaves  calyx  and  ramuli  usually  beset  with  bristles,  and  at 
length  with  whitish  scales,  the  indurated  bases  of  the  hairs.  Branches  terete  or  irregularly 
angled.  Roots,  especially  of  the  Borragineae,  often  tinged  brownish  red  with  a  peculiar  resin- 
like colouring  matter,  soluble  in  water,  spirits  or  oil.  Leaves  alternate,  simple,  exstipulate, 
usually  rough  or  variously  bristly.  Racemes  or  spikes  (rarely  corymbs)  variously  disposed, 
often  secund  and  circinate  before  evolution. 

He  divides  the  order  into  the  four  following  tribes: 

Tribe  I  Cordie^.  Ovary  undivided;  style  terminal,  twice  dichotomous  at  the  apex,  rarely 
wanting.  Fruit  baccato-drupaceous,  4-seeded.  Cotyledons  longitudinally  plicate ;  albumen 
none. — Shrubs  or  small  trees. 

Tribe  II  Ehretie.e.  Ovary  undivided;  style  terminal,  2-lobed  at  the  apex.  Fruit 
baccate  or  indehiscent.    Albumen  thin,  fleshy. — Shrubs  or  small  trees. 

Tribe  III.  Heliatrope*:.  Ovary  terminated  by  a  simple  style.  Fruit  dry,  separable. 
Seed  exalbuminous. — Shrubs  or  herbs. 
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Tribe  IV.  Borkage^e.  Ovary  consisting  of  2  two-celled  or  separable  carpels;  Style 
central  baselar,  springing  from  the  gynobase.  Fruit  2-4-parted,  of  2  two-celled  or  2-partible 
carpels.  Seed  exalbuminous. — Shrubs  or  herbs.  This  last  is  divided  into  6  subtribes,  sometimes 
differing  from  each  other  nearly  as  much  as  the  tribes  do  among  themselves.  These  I  deem  it 
unnecessary  to  introduce,  there  being  so  few  Indian  species  referable  to  this  tribe. 

Affinities.  De  Candolle  briefly  remarks  of  these,  "an  order  approaching  Labiates  and 
Verbenacece  by  the  structure  of  its  fruit,  and  Solanacece  and  Hydrophyllaceos  by  its  flowers." 
Lindley  remarks  of  Cordiacece,  "The  plaited  cotyledons  and  dichotomous  style  first  led  to  the 
separation  of  this  order  from  Borrageworts,  with  which  it  was  formerly  associated,  chiefly  it 
is  to  be  supposed,  on  account  of  the  roughness  of  the  leaves.  Von  Martins  remarks  that  it 
is  in  fact  much  nearer  Convolvulacece,  from  which  it  differs  in  its  inverted  embryo  and 
drupaceous  fruit.  It  seems  to  me  impossible  to  admit  Cordiacece  even  into  the  same  category 
as  Borragece,  the  indispensable  pecularities  of  which  are  gyrate  inflorescence  and  nucamenta- 
ceous  fruit,  neither  of  which  circumstances  occurs  here.1,1 

With  respect  to  the  last  two  circumstances  mentioned,  the  first,  the  inflorescence,  is  nearly 
met  here  in  the  decided  tendency  towards  gyration  observable  in  the  accompanying  species  of 
Cordia,  and  the  cotyledons  are  but  very  slightly  plaited,  thus  showing  so  far  a  strong  leaning 
towards  Ehretiaceos  in  both  these  points,  but  differing  in  the  twice  dichotomous  style,  and 
ascending  not  pendulous  ovules:  but  the  ovary  is  the  same  in  both,  a  more  important  character 
than  one  derived  from  the  mature  fruit. 

In  regard  to  Ehretiaceos,  Lindley  remarks,  "a  branch  of  the  old  Borraginece  distinguished 
by  a  terminal  style,  proceeding  from  the  apex  of  a  perfectly  concrete  ovary  of  4  cells,  a  baccate 
fruit,  and  seeds  furnished  with  thin  fleshy  albumen.  The  order  is  recombined  with  Borraginece 
by  Alph.  De  Candolle,  but  it  seems  sufficiently  characterized  by  its  concrete  carpels,  and  the 
presence  of  a  small  quantity  of  albumen.  The  separate  not  separable  nuts  of  Borraginece 
are  so  peculiar,  notwithstanding  Cerenthe  has  them  combined  in  pairs,  that  a  real  objection 
seems  to  exist  to  the  disregard  of  so  good  a  mark  by  the  combination  with  them  of  these 
concrete-fruited  Ehretiads/' 

Under  his  order  Ehretiaceos  Lindley  ranges  De  Candolle's  2nd  and  3rd  tribes.  There  is 
no  doubt  a  considerable  difference  between  them  and  Borragece,  in  the  ovary  and  fruit,  and  espe- 
cially in  the  hypogynous  origin  of  the  style  of  the  latter,  but  in  other  respects  we  find  much 
affinity  and  a  progressive  transition.  Between  Cordia  and  Ehretia  the  greatest  difference  I  find 
is  in  the  position  of  the  ovules,  ascending  in  the  one,  pendulous  in  the  other.  The  seed,  too,  dif- 
fers, being  exalbuminous  in  the  former,  and  more  or  less  copiously  albuminous  in  the  latter.  The 
only  other  distinction  of  ordinal  value  between  the  two  is  the  twice  divided  stigma  of  Cordia 
and  the  simply  cleft  one  of  Ehretia,  but  that  is  neutralized  by  Tournefortia  (a  genus  of  Ehre- 
tiacece) in  which  it  is  entire.  The  different  position  of  the  ovule  is  not  alone  sufficient  to  con- 
stitute an  ordinal  character,  and  neither,  I  apprehend,  ought  so  much  importance  to  be  attached 
to  the  circumstance  of  the  4  carpels  cohering  into  a  single  nut  in  one,  and  continuing  distinct 
in  the  other.  The  transition,  from  Ehretiaceos  through  Tournefortia  to  Heliotropecs,  seems 
easy,  though  the  latter  differs  nearly  as  much  from  the  former  as  Ehretiece  does  from  Cor- 
dieos ;  hence  if  Heliotropium  and  Ehretia  may  be  united  as  members  of  one  family,  there 
seems  but  little  reason  for  separating  Cordia  and  Ehretia. 

The  passage  from  Heliotropecs  to  Borragece  is  not  quite  so  smooth  as  in  the  preceding 
examples ;  the  difference  in  the  ovary  and  fruit,  and  especially  in  the  hypogynous  insertion  of 
the  style  of  the  latter  being  greater.  But  on  the  other  hand  the  similarity  of  habit  is  more 
marked  and  of  a  kind,  for  the  most  part,  so  conspicuous  as  to  lead  even  a  cursory  observer  to 
detect  the  relationship.  It  therefore  becomes  a  question  of  some  nicety  to  decide,  whether 
relationships  easily  detected  by  external  characters  is  to  give  place  to  others  deduced  from 
microscopic  research  ?  which  those  indicated  above  certainly  are.  My  impression  is  that  the 
verdict  will  be  in  favour  of  the  former ;  and  to  that  extent,  confirmatory  of  De  Candolle's  views 
in  this  instance. 
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Endlicher,  Meisner,  and  Lindley  agree  in  assigning  to  Cordiaceas  pendulous  ovules  ;  Alphonse 
De  Candolle,  on  the  other  hand,  says  of  Varronia,  "ovula  angulo  interno  cujusvis  loculi  lateraliter 
adfixa,  basi  obtusa,  apice  latire  visa  acuminata,  facie  obs.  angustato-truncata,  a  dorso  compressa  f 
and  of  Cordia,  "ovula  ut  in  Varroniis  ex  obs.  in  C.  Gerascantho,  aut  basi  loculi  propiora  et  potius 
adscendentia  ex  C.  Chamissoniana.'n  My  observations,  as  exhibited  fig.  6  tab.  169,  accurately 
correspond  with  his ;  hence  the  remark  above  as  to  the  relative  position  of  the  ovule  in  the 
two  tribes. 

The  inference  I  am  disposed  to  deduce  from  these  considerations  is,  that  the  four  tribes  of 
De  Candolle  must  either  be  retained  as  one  or  split  into  four  orders,  and,  for  myself,  I  feel 
disposed  to  adopt  the  former  alternative.  In  that  case  the  affinities  of  the  conjoint  order 
become  complex  ;  the  first  tribe  perhaps  approaching  Convolvulacece,  but  very  distinct,  the  second 
and  third,  Verbenacece,  equally  distinct  ;  and  the  fourth,  Labiatece,  but  still  all  associating  so  well 
with  each  other  that  those  of  one  tribe  may  be  mistaken  for  those  of  another.  This  could 
scarcely  happen  with  species  of  any  other  order.  Lindley's  location  of  Cordia  in  his  Solanal 
Alliance  between  Asclepiadece,  and  Convolvulacece  seems  to  me  unnatural,  at  least  I  am  unable 
to  trace  any  affinity  with  the  former  and,  so  far  as  I  am  acquainted  with  the  order,  not  much 
with  the  latter. 

Geographical  Distribution.  Viewed  in  its  most  comprehensive  aspect,  that  is,  as 
understood  by  De  Candolle,  this  order  has  a  very  extensive  .distribution,  its  species  being 
scattered  all  over  the  world.  Cordiece,  Ehretiece,  and  Heliotropiece,  all  show  decidedly  tropical 
predilections,  while  Borragece,  containing  at  least  twice  as  many  species  as  all  the  others  put 
together,  is  to  an  equal  extent  extratropical,  being  for  the  most  part  natives  of  the  more  tem- 
perate latitudes,  abounding  in  the  Southern  parts  of  Europe  and  Central  Asia.  Species  referable 
to  De  CandohVs  three  first  tribes  are  common  in  Southern  India,  while  those  of  the  fourth  are 
comparatively  unknown.  Trichodesma  and  some  species  of  Cynoglassum,  being  almost  the  only 
ones  to  be  met  with. 

Properties  and  Uses.  These  are  not  important.  The  fruit  of  some  species  of  Cordia 
are  eat  by  the  Natives  but  are  not  by  any  means  agreeable  to  the  European  palate,  being  soft 
and  mucilaginous  with  a  kind  of  mawkish  sweet  taste.  The  wood,  though  some  attain  the 
stature  of  considerable  sized  trees,  is  not  of  much  value. 

The  Ehretias  are  not  much  thought  of  as  medicinal  agents.  The  Roots  of  E.  buxifolia 
are  used  in  the  same  manner  and  for  nearly  the  same  purposes  as  Sarsaparilla.  The  juice  of 
Tiaridium  Indicum  (Heliotropium  Indicum)  is  employed  as  an  application  to  painful  gum 
boils,  and  also  to  inflammatory  affections  of  the  eyelids.  According  to  Martius  it  is  a  remedy 
of  undoubted  advantage  to  cleanse  ulcers,  and  allay  inflammation.  The  Peruvian  Heliotrope 
is  universally  esteemed  on  account  of  its  delicious  fragrance.  Of  the  true  Borrages  the  Tricho- 
dismas  only  are  sufficiently  common  on  the  plains  of  India  to  have  found  their  way  into  the 
Native  materia  medica,  and  they  are  said  to  be  diuretic.  Of  the  European  species,  many  are 
employed  in  the  arts  for  the  sake  of  the  dyes  furnished  by  their  roots. 

Remarks  on  Genera  and  Species.  The  number  of  Indian  genera  of  this  order  is 
small.  According  to  De  Candolle's  enumeration,  there  are  in  all  70  genera;  12  or  13,  probabl)-, 
of  which  have  Indian  representatives.  In  Southern  India,  Cordia  stands  alone  in  its  tribe. 
Ehretia  and  Tournefortia  each  furnishes  a  few  species  to  the  second,  andS,  out  of  the  6  genera 
belonging  to  Heliotropiece,  have  Indian  species.  Of  the  53  genera  of  Borragece,  9  or  10  furnish 
Indian  species,  but  these  are  principally  from  Northern  India.  Of  the  plates  illustrative  of 
this  order  one  is  appropriated  to  each  of  the  4  tribes,  Cordiece,  Ehretiece,  Heliotropiece,  and 
Borragece,  by  which  means  all  the  three,  or  rather,  if  they  are  to  be  separted,  four  orders  are 
represented,  should  they,  ultimately,  be  declared  such;  and  if  not,  the  transitions  of  the  one 
large  conjoint  order  may  be  readily  traced  through  all  their  gradations.  The  plant  selected  to 
illustrate  Heliotropeas  has  been  long  known  under  the  name  of  Heliotropium  Indicum,  then 
under  that  of  Tiaridium,  and  now  it  rejoices  in  that  of  Heliophetum  Indicum.    I  do  not  very 
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clearly  perceive  the  object  of  this  last  change,  nor  do  I  understand  on  what  principle  it  is  made, 
since  it  sets  aside  an  older  and  well  established  generic  name  which  seems  quite  uncalled  for. 
The  plant  represented  (plate  170)  under  the  name  of  Tournefortia  has  long  been  imperfectly 
known,  from  a  passing  good  figure  in  Burmann's  Flora  Indica,  under  the  name  of  Heliotr opium. 
Zeylanicum,  under  which  I  published  it  in  my  Icones.  More  intimate  acquaintance  with  the 
order  having  enabled  me  to  detect  my  mistake,  I  take  advantage  of  this  opportunity  to  pub- 
lish a  new  and  more  correct  figure  under  its  proper  generic  appellation.  It  is,  in  many  parts 
of  India,  a  common  annual  growing  in  cultivated  fields,  flowering  during  the  rainy  and  cool 
seasons,  and  is,  I  believe,  the  only  species  of  the  genus  found  on  the  plains  of  Southern  India  ; 
there  is  another  common  about  Point  de  Galle  in  Ceylon,  and  a  third  I  found  on  the  Neil- 
gherries ;  a  fourth,  T.  Heyneana,  is  described,  perhaps  from  Mysore,  and  three  or  four  are 
natives  of  the  more  Northern  provinces.  A  genus  so  rare,  merits  being  better  know  than  it 
has  hitherto  been  in  India.  The  species  of  Ehretia,  here  given,  is  not  a  native  of  the  penin- 
sula, but  as  no  figure  of  it  has  yet  appeared  in  any  Indian  botanical  work,  and  having  authentic 
specimens,  I  preferred  it  to  better  known  species,  while  it  has  the  advantage  of  furnishing  the 
link  connecting  Ehretiece  and  Cordiece  through  its  sub-corymbose,  scarcely  gyrate  inflorescence. 


EXPLANATION  OF  PLATE  169. 


Cordia  Myxa.   (Linn.)  flowering  branch,  natural  size. 

1.  Expanded  flower. 

2.  Corolla  split  open  to  show  the  stamens  in  situ. 

3.  Anthers. 

4.  Ovary  and  calyx. 

5.  Ovary  cut  transversely,  4-celled. 

6.  Ovary  cut  vertically,  ovules  erect. 

7.  Portion  of  a  corymb  of  full-grown  fruit. 


8.  A  detached  ripe  drupe. 

9.  The  nut. 

10.  Nut  cut  transversely,  aborted. 

11.  A  seed. 

12.  The  same,  testa  removed  to  show  the  plicate  coty- 
ledons and  inferior  radicle. 

13.  Portions  of  a  leaf  magnified. 


EXPLANATION  OF  PLATE  170. 


A.  1.  Ehreiia  serrata,  (Roxb.)  flowering  branch,  natural 
size. 

2.  Flower-bud 

3.  Expanded  flowers. 

4.  Detached  corolla. 

5.  Anthers. 

6.  Calyx  and  Ovary. 

7.  Ovary  cut  transversely. 

8.   vertically,  ovules  pendulous. 

9.  A  mature  berry  slightly  magnified. 

10.  Cut  transversely  all  the  seed  matured. 

11.  Detached  seed  cut  longitudinally,  showing  the 
embryo  in  situ. 

12.  Detached  embryo. 


B.  Tournefortia  Zeylanica  (R.  W.),  flowering  branch, 
natural  size. 

1.  Detached  flower.   2.  Detached  corolla. 

3.  Corolla  split  open  showing  the  stamens  in  situ. 

4.  Anthers,  back  and  front  views. 

5.  Calyx  and  ovary.    6.  Ovary  detached. 

7.  Ovary  cut  vertically  more  highly  magnified. 

8.  Cut  transversely. 

9.  Mature  fruit. 

10.  Detached  nut. 

11.  Nut  cut  transversely. 

12.  Cut  longitudinally,  embryo  in  situ. 

13.  Detached  seed. 

14.  Detached  embryo. 


EXPLANATION  OF  PLATE  171. 


1.  Tiaridium  Indicum  (Lehm.),  flowering  branch,  na- 
tural size. 

2.  Detached  flower. 

3.  Corolla  split  open,  anthers  in  situ. 

4.  Detached  anthers. 

5.  Ovary  and  calyx. 

6.  Ovary  detached. 

7.  Cut  vertically. 

8.  Transversely. 

9.  Mature  fruit,  side  view. 


10.  Fruit  cut  transversely. 

11.  A  detached  nut. 

12.  Cut  transversely. 

13.  Longitudinally. 

14.  Detached  seed. 

15.  Cotyledons,  testa  removed. 

16.  Portion  of  a  flowering  spike. 

17.  Portion  of  a  fructiferous  one. 

18.  Upper  and  under  surface  of  the  leaf.  All  more  or 
less  magnified. 
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EXPLANATION  OF  PLATE  172. 


1.  Trichodesma  Indicum,  a  small  plant,  natural  size. 

2.  An  unexpanded  flower-bud. 

3.  An  expanded  flower  seen  from  above. 

4.  The  same,  front  view. 

5.  Detached  corolla  split  open,  stamens  in  situ. 

6.  Detached  stamen. 

7.  Calyx  and  ovary. 

8.  Detached  ovary. 


9.  Ovary  cut  transversely. 

10.  Cut  vertically. 

11.  Mature  fruit. 

12.  Fruit  cut  transversely. 

13.  A  detached  nut. 

14.  Nut  cut  transversely. 

15.  Detached  cotyledons. 

16.  Portions  of  a  leaf,  upper  and  under  side. 


CXIX. — VERBENAC  EiE. 


This  large  and  complex  order  was  first  indicated  by  Jussieu,  under  the  name  of  Vitices, 
which  name  he  subsequently  changed  to  the  one  now  given.  His  materials  for  the  elucidation 
of  the  family,  at  that  remote  period  (60  years  ago),  seem  to  have  been  more  perfect  than 
those  for  most  of  his  other  orders,  as  the  number  of  genera  referred  to  it  by  him  is  exactly 
half  those  assigned  by  Schauer  in  De  Candolle's  Prodromus  in  1847 ;  the  numbers  in  the  two 
works  being  respectively  21  and  42.  It  is  an  order  which  has  long  stood  in  need  of  a  compre- 
hensive revision,  but  no  one  seems  to  have  taken  sufficient  interest  in  it  to  induce  the  attempt 
being  made  as  a  new  and  original  work.  Walpers1  account  of  it,  in  his  Repertorium  Botanicum, 
was,  up  to  the  appearance  of  De  Candolle's  11th  Volume,  the  only  one  extant,  and  that  simply 
claimed  the  merit  of  being  a  compilation  from  the  writings  of  others,  not  a  revision  of  the 
order,  and  as  such,  by  bringing  together  what  was  known,  was,  at  the  time  of  publication,  a 
valuable  contribution  to  the  working  Botanist,  and  was  all  I  had  to  aid  me  in  naming  the 
species  published  in  my  Icones,  which  will  account  for  some  changes  of  nomenclature  which 
became  necessary  on  the  receipt  of  the  more  complete  work. 

Schauer  divides  the  order  into  three  tribes,  viz. 

Verbene^;.    Ovules  erect,  rising  from  the  base  of  the  cells  of  the  ovary,  anatropous. 

Vite^:.  Ovules  inserted  above  the  base  on  the  central  angles  of  the  cell,  pendulous,  amphi- 
tropous  or  sub-anatropous. 

Avicenni^;.  Ovules  gemmate  in  the  cells,  pendulous  from  the  apex  of  the  axis,  amphi- 
tropous. 

These  distinctions,  being  for  the  most  part  accompanied  by  differences  of  habit  and  external 
characters,  are  convenient  and  practically  useful  but,  according  to  my  observations,  they  are  not 
always  quite  correct.  The  two  first  tribes  are  further  divided  into  10  sub-tribes.  In  regard  to 
one  of  these,  Symphoremece,  he  seems  to  have  taken  an  erroneous  view  of  the  structure  of  the 
ovary  and  position  of  the  ovules.  I  find  that  the  ovary  and  ovules  of  that  sub-tribe  are  iden- 
tical with  those  of  Jvicenniece,  that  is,  only  partially  2-celled,  the  partition  not  reaching  to  the 
apex  of  the  cell,  with  the  4  ovules  suspended  2  and  2  from  the  free  apex  of  the  placenta,  and 
prolonged  downwards  till  they  terminate  in  a  membranous  subulate  point ;  hence  they  are  in 
neither  case  amphitropous,  or  in  other  words  attached  by  the  middle,  so  that  the  two  ends  are 
equidistant  from  the  point  of  insertion.  The  ovarial  structure  of  these  two  tribes  is  so  remark- 
able that  it  might  almost  be  doubted  whether  they  ought  not  to  be  separated  on  that  very 
account  to  form  the  type  of  a  distinct  order.  Were  such  a  course  adopted,  the  two  divisions 
of  the  order  would  assort  badly  ;  whence  I  esteem  them  better  left  where  they  are,  but  I  cer- 
tainly think  Symphoremece  should  be  excluded  from  the  tribe  Vitece,  and  be  itself  raised  to  that 
rank.    As  it  now  stands  it  breaks  up  what  would  otherwise  be  a  natural  group. 

The  structure  of  the  ovary  of  these  two  groups  differs  from  that  of  the  true  Vitece,  in 
having  the  lower  half  of  the  ovary  truly  2-celled,  while  most  of  the  others  have  it  only 
spuriously  so.  This  statement,  being  at  variance  with  the  observations  of  my  predecessors 
who  have  written  on  this  order,  seems  to  demand  some  explanation. 
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A  one-celled  ovary  is  one  where  the  margins  of  the  carpellary  leaves  are  not  so  far  inflexed  as 
to  meet  and  coalesce  in  the  axis,  and  therefore  leave  an  empty  space  in  the  centre  ;  a  two-  or  more 
celled  one  is  where  these  margins  meet  and  coalesce  in  the  axis.  Of  the  first  there  are  two 
degrees — first,  where  they  meet  in  the  periphery  and  are  not  inflexed,  having  the  placentae  either 
central  or  parietal — second,  where  they  are  so  far  inflexed  that  they  nearly  meet  but,  owing 
to  the  edges  becoming  reflexed,  do  not  cohere.  In  this  last  case  the  partition,  in  place  of  resem- 
bling a  room  with  a  wall  built  across,  resembles  one  divided  by  folding  doors  which,  though  they 
may  touch,  can  still  be  withdrawn  without  causing  any  breach  of  continuity.  This  last  form 
is  not  deemed  a  true  partition,  and  ovaries  in  which  it  occurs  are  not  considered  truly  2-celled. 
Such  ovaries  are  said  to  be  spuriously  2-celled,  such  is  the  ovary  of  Clerodendron,  Vitew, 
Premna,  and.  I  believe  some  others  of  that  tribe.  For  other  examples  of  this  form  of  ovary 
see  the  figures  of  Gentianece,  Orobancacece,  Gesneriacece,  &c.  Such  a  structure  seems  never 
to  have  been  suspected  in  this  order;  hence  Mr.  Griffith's  astonishment  on  finding  it  in  the 
genus  Glossocarya,  which  he  describes  as  having  an  "Ovarium  1-loculare  !  placenta?  bilamellata', 
lamellis  recurvato-incurvis  ;  ovula  4  pendulo-apensis.'"  Schauer,  however,  either  did  not  see  the 
line  of  separation  between  the  two  semi-partitions  or  folding  doors,  or  does  not  consider  cohe- 
sion necessary  to  the  formation  of  a  2-celled  ovary,  and  assigns  to  that  genus  that  structure. 

Be  that,  however,  as  it  may,  I  find  a  similar  structure  in  other  genera  of  the  order,  showing 
an  analogy  if  not  a  positive  affinity  between  Viticece  and  Bignoniacece,  and  even  Acanthacece. 
Symphoremeae  and  Avicennece  differ  from  both  these  forms  in  the  structure  of  their  ovary, 
which  is  partially  2-celled,  that  is,  the  partition  wall,  if  I  may  so  say,  is  not  raised  to  the 
ceiling,  so  that  it  is  2-celled  below  and  one-celled  above  :  which  is  my  reason  for  wishing  to 
separate  the  former  as  a  distinct  and  well  marked  tribe  from  Vitece.  In  Myoporacece,  an  order 
to  which  Avicennece  is  so  nearly  related  that  Brown  referred  it  there,  I  do  not  find  this  structure. 
In  it,  the  ovules  are  really  attached  to  the  upper  angles  of  the  cells  which  are  complete,  at  least 
I  find  them  so  in  the  only  species  I  have  at  hand  to  examine,  namely,  M.  congestion  and 
acuminatum.  This  difference,  though  microscopic,  seems  one  of  considerable  import,  espe- 
cially when  combined,  which  I  believe  it  is,  with  difference  of  habit.  But  on  that  point  I 
speak  with  diffidence,  having  so  little  acquaintance  with  the  order.  Gmelina  differs  from  the 
Viteous  genera  above  mentioned  in  having  a  distinctly  four-celled  ovary,  with  a  single  ovule 
in  each,  pendulous  from  the  upper  central  angle,  just  as  in  Myoporacece ;  it  also  corresponds 
with  that  order  in  the  character  of  the  anthers ;  and,  as  regards  the  corolla  and  fruit,  I  think 
agrees  even  better  than  with  Verbenacece.  For  these  reasons  I  am  disposed  to  view  the  genus 
as  the  transition  one,  uniting  the  two  orders  and,  perhaps,  of  the  two  more  justly  referable  to 
the  former.  Under  this  impression  I  have  introduced  a  figure  of  Gmelina  with  the  view  of 
making  known,  through  its  medium,  the  characters  of  Myoporacece,  and  show  how  nearly  they 
approach  each  other,  and  have  added  in  the  upper  corner  of  the  plate  some  outline  sketches, 
copied  from  Endlicher's  Icones,  of  a  species  of  that  order  which  I  think  go  far  to  prove  that 
Gmelina  is  erroneously  placed  in  this  order,  as  it  only  differs  from  the  other  in  its  4-Iobed 
corolla. 

Character  of  the  Order.  Flowers  hermaphrodite,  rarely  polygamo-dioicous,  4-5-me- 
rous,  rarely  more ;  regular  or  irregular  or  bilabiate,  unibracteate  ;  bracts  sometimes  enlarging 
after  blooming.  Calyx  free,  monosepalous,  4-5-  rarely  6-8-toothed,  persistent,  more  or  less 
enlarging  with  the  fruit.  Corolla  hypogynous,  monopetalous,  tubular,  deciduous ;  limb  4-5- 
sometimes  6-12-lobed,  usually  unequal,  secund  or  more  or  less  perfectly  bilabiate,  rarely  equal ; 
aestivation  imbricate  (in  Symphorema,  inflexed).  Stamens  inserted  on  the  tube  of  the  corolla, 
incluse  or  exserted,  4-5  rarely  more ;  usually  didynamous,  and  all  fertile,  or  with  a  superior 
exantheriferous  or  rudimentary  one  ;  anthers  2-celled  ;  cells  generally  opening  longitudinally, 
parallel,  divaricate  or  vertically  superposed  ;  connectivum  sometimes  produced  beyond  the  cells. 
Ovary  free,  seated  on  an  annular  disk  composed  of  2  or  4  carpels ;  2-4-celled  with  the  margins 
of  the  carpels  forming  the  primary  partitions,  or  by  these  partitions,  sometimes,  splitting  within 
the  cavity  and  introflexed,  4-8-celled.  Ovules  usually  solitary  in  the  cells,  rarely  geminate, 
collateral,  or  two  opposite ;  erect  from  the  base,  anatropous,  in  Verbenece,  in  the  other  tribes 
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pendulous  from  an  ascending-  parietal  spermophore  in  the  central  angle  of  the  cell ;  style  ter- 
minal, simple  ;  stigma  undivided,  capitate  or  bifid.  Fruit  either  capsular  of  2-4,  or  rarely  6, 
one-seeded  cocci,  separating  at  maturity,  or  drupaceous,  1-2-celled.  Seeds  erect,  axalbuminous  : 
embryo  straight,  cotyledons  thick,  oily ;  radicle  inferior,  short. — Herbs,  shrubs,  or  large  trees, 
sometimes  scandent,  often  furnished  with  resinous  glands,  thence  aromatic  or  fetid  :  ramuli  4-sided. 
Leaves  opposite,  whorld  or  alternate,  simple  or  pinnate,  incised,  divided  or  digitate  ;  stipules 
none.  Inflorescence  either  indefinite  (centripetal),  racemoso-spicate,  capitate  or  definite  (centri- 
fugal) di-  or  trichotomously  cymose  ;  cymes  axillary  or  forming  terminal  panicles.  Calyx  and 
bracts  often  coloured,  enlarging  with  the  fruit.  Corolla  variously  coloured,  white,  red,  bine, 
yellow  ;  often  small  and  inconspicuous. 

This,  as  it  now  stands,  is  a  large  and  heterogeneous  order,  which,  it  is  my  impression,  will 
yet  be  split  into  several.    For  the  present,  Schauer  distributes  it  under  the  following  tribes  : 

Tribe  I.  Verbene^e.  Inflorescence  indefinite,  racemose,  spicate  or  capitate.  Ovules  erect 
from  the  base  of  the  cell,  anatropous. — Herbs  or  shrubs,  very  rarely  trees.  Leaves  simple,  often 
cut,  but  never  compound. 

Tribe  II.  Vite,e.  Inflorescence  definite,  di-trichotomously-cymose ;  cymes  axillary  or 
collected  into  a  compound  panicle.  Ovules  inserted  about  the  base  of  the  cell,  on  the  central 
angle,  pendulous,  amphitropous  or  sub-anatropous. — Trees  or  shrubs,  very  rarely  herbs.  Leaves 
simple  or  digitate. 

Tribe  III.  Avicennie.e.  Inflorescence  capitate  or  spicate,  centripetal.  Flowers  sessile, 
opposite ;  each  supported  by  a  bractea  and  two  imbricated  scale-like  bracteoles.  Ovary  2-celled 
with  2  ovules  in  each,  pendulous  from  the  apex  of  the  central  angle,  amphitropous.  Capsule 
coriaceous,  indehiscent,  with  the  embryo  germinating  within  the  pericarp,  at  length  bursting 
forth.    Tropical  trees  inhabiting  salt  swamps  along  with  Rhizophorce  and  JEgicerce. 

Affinities.  Each  of  the  above  tribes,  while  certainly  more  nearly  allied  to  each  other 
than  to  other  families,  seem  to  claim  for  themselves  a  different  set  of  affinities.  The  first,  as 
here  arranged  between  Borraginece  and  Labiaiece,  seem  to  occupy  the  most  suitable  place 
that  could  be  assigned  to  them,  for  the  relationship  between  them  and  Labiatece  is  certainly 
near  but  still  they  can  scarcely  be  comfounded.  They  also  approach  Heliotropiece  of  Borra- 
ginece, but  scarcely  so  nearly.  The  Vitece,  excluding  Symphoremeoe,  on  the  other  hand,  recede 
from  Labiatese  and  Borrageae  in  their  arboreous  habit,  but  nearly  approach  both  Cordieas  and 
Ehretiece,  in  that,  and  also  in  their  ovary,  fruit,  and  seed,  but  widely  depart  from  them  in  the 
characters  of  their  flowers.  Through  these  (their  flowers),  added  to  their  spuriously  2-celled 
ovary,  exalbuminous  seed,  and  opposite  (often  compound)  leaves,  they  approach  the  Bignonal 
Group.  And  lastly,  Avicennece  is  allied  both  by  habit  and  structure  to  Rhizophorece,  on  the 
one  side,  and  Myoporacece  on  the  other ;  so  nearly  indeed  to  the  last,  that  Mr.  Brown  has  in  his 
Prodromus  referred  it  to  that  family.  Symphoremeoe  associate,  by  their  ovarial  structure  and 
solitary  seed,  with  Avicennese,  but  depart  from  them  in  the  structure  of  their  seed  and  scandent 
habit.  Their  more  remote  affinities  are  unknown  to  me.  If  these  views  are  even  approxima- 
tions to  the  truth,  it  follows  that  this  large  order  is  about  as  complex  in  its  affinities,  as 
it  is  heterogeneous  in  its  species. 

Geographical  Distribution.  The  order  Verbenacece,  as  a  whole,  is  abundant  within 
the  tropics  of  both  hemispheres ;  Verbenece  predominate  in  America,  Vitece  in  Asia.  A  few 
are  found  in  Africa  and  Australia,  and  a  very  few  in  Europe.  Single  species  are  found  distri- 
buted over  vast  tracts  of  country,  especially  in  America.  Some  are  natives  of  both  America 
and  Southern  Africa,  a  few  are  cosmopolite  (  Verbena  officinalis  and  Lippia  nodiflora )  in  warmer 
and  temperate  regions  all  round  the  world.  Avicennece  are  natives  of  salt  marshes  within  the 
tropics  of  both  hemispheres. 

Properties  and  Uses.  With  the  exception  of  the  timber,  of  perhaps  two  or  three 
species,  the  Teak  ( Tectona  grandis )  and  Vitex  arborea,  and  some  others,  the  benefits  derived 
by  man  from  this  family  are  of  very  secondary  value.    As  medicinal  agents  several  are 
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employed  in  domestic  practice  but  not  one,  so  far  as  I  am  aware,  in  the  practice  of  the 
Physician.  Nearly  all  the  species  of  Premna  exhale  a  heavy  most  disagreeable  musky  smell, 
when  bruised,  and  so  do  some'' if  not  all  the  Vitices — V.  negundo  and  trifoliata  certainly  do — 
and  on  that  account  are  often  dried  and  mixed  with  cloths  or  put  between  the  leaves  of  books 
to  prevent  attacks  of  Insects.  The  Natives  hold  the  leaves  of  both  in  considerable  esteem  as 
medicinal  agents,  and  prescribe  them  in  various  forms,  but  I  suspect  faith  in  these  supposed 
properties  has  often  more  effect  than  any  active  property  they  possess. 

The  timber  of  the  Tectona  grandis  is  about  the  most  highly  esteemed  of  any  in  India ; 
that  of  nearly  all  other  trees  is  spoken  of  as  Jungle-wood,  and  inferior.  Time  does  not  now 
permit,  otherwise  some  remarks  might  have  been  offered  on  the  subject  of  the  preservation 
of  the  Teak  forests  and  the  recent  fearful  waste  and  destruction  of  that  valuable,  I  had  almost 
said  invaluable,  tree  in  all  our  teak  forests,  without  a  single  step  being  taken  either  to  keep 
up  the  stock  or  preserve  young  trees  from  the  ruthless  hands  of  contractors  and  others  licensed 
to  cut  Teak  timber.  Measures  are  now,  I  believe,  in  progress  to  arrest  the  ruinous  destruction 
that  has  for  some  years  been  going  on,  and  it  is  to  be  hoped  the  Directors  will  succeed  in  their 
object,  as  otherwise  the  stock  in  hand  will  soon  be  exhausted.  Griffith's  Hemigymnia,  is 
described  as  attaining  dimensions  nearly  equal  to  the  Teak,  and  yielding  timber  of  great 
strength  and  elasticity,  but  it  does  not  seem  to  have  such  an  extensive  range,  and  possibly  if 
attempted  to  be  propagated  elsewhere  would  not  succeed.  Plants  so  local  as  it  appears  to  be, 
and  so  limited  in  their  geographical  range,  being  generally  difficult  of  propagation. 

Remarks  on  Genera  and  Species.  For  the  reasons  stated  above,  my  observations  under 
this  head,  must  unavoidably  be  brief,  indeed  almost  confined  to  the  subtribe  Symphoremece,  which, 
owing  to  my  set  being  very  complete  and  Walpers'  account  of  them  imperfect,  I  was  induced 
to  scrutinize  with  considerable  care.  The  result  of  that  examination  I  published  in  the  Icones, 
in  which  I  have  given  figures  of  10  species;  Schauer's  list  extends  only  to  seven.  A  more 
recent  examination  of  the  ovary  has  induced  me  somewhat  to  alter  my  views  of  its  structure. 
In  the  following  remarks  it  is  said  to  approach  Myrsineacece.  This  is  not  exactly  the  CclSC^  clS 
I  now  find  it  is  distinctly  2-celled,  but  with  the  partitions  so  thin  that,  in  a  vertical  section,  they 
are  easily  torn  and  apt  to  be  overlooked  unless  expressly  looked  for,  giving  the  appearance  of 
an  erect  central  placentiferous  axis,  from  the  apex  of  which  the  ovules  are  suspended.  The 
ovary  is  however  correctly  described  by  Schauer  as  2-celled  (except  at  the  apex)  with  2  collateral 
ovules  in  each,  pendulous  from  the  apex.  They  are  exactly  as  in  Avicennece,  not  amphitro- 
pous  but  rather  anatropousand,  as  in  Avicennece,  only  one  is  fascundated.  These  striking  agree- 
ments between  the  two  groups  of  plants  led  me  then  to  suggest  the  elevation  of  Symphoremece 
to  the  rank  of  a  distinct  tribe,  in  place  of  retaining  it  as  a  subtribe  of  Vitece,  a  view  which 
my  more  recent  examination  has  greatly  tended  to  confirm. 

The  difference  of  the  inflorescence  and  flowers,  and  general  habit,  stand  as  an  almost 
insuperable  obstacle  in  the  way  of  its  association  with  Avicennece  as  an  order.  On  the  genus 
Avicennia  I  at  the  same  time  offered  some  remarks  bearing  on  the  discrimination  of  2  species 
figured  in  the  Icones ;  these  also  I  introduce  here  in  connexion  with  the  remarks  on  Sym- 
phoremeae.  Beyond  these,  nothing  occurs  to  me  demanding  notice,  having  already  referred 
to  the  discrepancies  of  Gmelina  ;  Schauer's  Monograph  being,  so  far  as  I  can  judge,  generally 
so  perfect  as  to  leave  little  to  be  desired. 


SYMPHOREME.E. 

This  small  group  of  plants,  brought  together  as  a  sub- 
tribe  of  VilicecB,  ought,  it  appears  to  me,  to  constitute 
the  type  of  a  tribe,  or  even  a  separate  order,  allied  to, 
but  distinct  from,  Verbenacea,  differing  as  they  do  from 
the  rest  of  the  order  in  the  inflorescence,  the  ovary, 
the  placentation,  and  the  seed.  It  is  thus  defined  by 
Schauer,  in  DCs  Prod. : 

"Sub-tribe  Symphoremece,  cymes  contracted  glome- 
rate, few-flowered ;  involucrate.   Corolla  regular  or  bila- 


biate. Stamens  4-5,  or  indefinite.  Capsule  coriaceous, 
indehiscent,  1-seeded  by  abortion. — Flowering  shrubs 
with  simple  leaves." 

This  definition,  so  far  as  it  goes,  seems  correct.  The 
cymes  might,  perhaps,  with  equal  or  greater  propriety 
have  been  called  simple  umbels,  and,  having  an  invo- 
lucre, they  convey  the  idea  of  an  umbel,  rather  than 
that  of  a  cyme.  The  involucre  itself,  constitutes  a 
peculiar  feature,  erroneously  described  in  the  generic 
character  of  Symphorema  as  "6-8-phyllum,"  but  cor- 
rectly in  the  description  of  the  species,  as  being  com- 
posed of  2  bracts  and  two  bracteoles  to  each.   Such  is 
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indeed  the  composition  of  the  involucre  in  all  the  three 
genera.  In  Symphorema  and  Spenodesme  it  is  composed 
of  2  opposite  bracts,  each  furnished  with  two  somewhat 
smaller  bracteoles:  each  leaflet  bearing  a  sessile,  axil- 
lary flower  at  the  base,  and  a  single  flower  in  the  centre, 
without  a  fulcrum.  In  Congea  one  of  the  bracteoles  of 
each  bract  aborts,  while  the  opposite,  contiguous  pair 
often  unite,  reducing  the  four  parts  to  three,  giving  the 
appearance  of  a  3-phyllous  involucre. 

In  the  numerous  specimens  of  both  Symphorema  and 
Sphenodesme,  I  have  examined,  I  have  always  found  the 
involucre  fi-phyllous,  and  only  once  (No.  1478),  with 
fewer  than  7  flowers  and  never  more.  In  Congea,  the 
involucre  is  four-  or,  by  the  union  of  the  2  bracteoles, 
reduced  to  3-phyllous,  with  from  5  to  7  flowers  ;  that  is, 
a  flower  to  each  leaflet,  and  a  central  odd  one  unsup- 
ported, or  two  to  each  bract,  one  to  each  bracteole  and 
the  odd  one.  Both  Roxburgh  and  Schauer  describe  the 
glomerulus  of  Congea  as  6-9-flowered.  I  have  not  yet 
met  with  more  than  7,  nor  fewer  than  5  in  any  glome- 
rulus, of  either  of  the  three  species  I  have  examined, 
thence  infer  that  the  statement  has  originated  rather  in 
loose  generalization,  than  actual  and  careful  counting  to 
determine  the  point. 

Does  the  composition  of  this  involucrum  throw  any 
light  on  the  vexed  question  of  leaves  and  stipules  of 
Galiaceee,  or  in  any  way  tend  to  clear  up  the  difficulty 
there  experienced  in  determining  what  are  leaves  and 
what  stipules  ? 

The  umbellate  inflorescence  and  characteristic  invo- 
lucre, seem  of  themselves  to  constitute  this,  at  least, 
a  peculiar  tribe,  if  not  a  separate  order;  but  when  to 
these  are  added  the  semi-one-celled  ovary  and  remark- 
able placentation,  approaching  that  of  Myrsineacea,  and 
the  farctuose  seed,  nothing  seems  wanting  to  justify  its 
elevation  to  the  dignity  of  a  tribe :  it  is  my  impression 
even  an  order,  amply  distinct  from  true  Verbenacece. 
As  a  tribe,  the  structure  of  the  ovary  and  placentation 
place  it  between  Viticem  and  Avicenneee,  as  it  corres- 
ponds with  that  of  the  latter,  viz.,  "Ovula  in  loculo 
gemina,  ex  apice  axeos  pendula  amphitropa,"  and  to 
that  extent  is  more  nearly  allied  to  the  latter,  than  to 
the  former,  in  which  Schauer  places  it  as  a  subtribe. 

The  following  abbreviated  essential  characters  of  the 
genera  I  had  prepared  before  Schauer's  Monograph 
reached  me,  and  as  they  differ  slightly  from  his,  I  intro- 
duce them.  To  complete  the  Illustrations  of  the  tribe, 
I  have  given  the  analysis  of  Symphorema  polyandrum, 
in  No.  1474. 

Symphorema.  Involucre  6-phyllous,  7-flowered.  Cor- 
olla regular,  many-cleft;  segments  inflexed  in  aestiva- 
tion. Stamens  equaling  the  number  of  lobes  of  the 
corolla,  alternate  with  them. 

Sphenodesme.  Involucre  6-phyllous,  7-  rarely  3-flow- 
ered.  Corolla  sub-irregular,  5-lobed,  imbricate  in  aesti- 
vation. Stamens  5,  inserted  on  the  throat  of  the  corolla, 
alternate  with  its  lobes,  shortly  exserted. 

Congea.  Involucre  4-  or,  by  union  of  the  lateral 
pair,  3-phyllous,  5-7-flowered.  Corolla  bilabiate,  upper 
lip  much  produced,  2-parted,  imbricate  in  aestivation. 
Stamens  4,  didynamous,  long,  exserted. 


Congea.  (Roxb.) 

When  naming  the  subject  of  1472  I  had  not  seen 
Schauer's  Monograph.  He,  I  find,  reduces  C.  villosa, 
Roxb.,  and  C.  azurea,  Wall.,  referring  both  to  C.  tomen- 
tosa,  Roxb.  I  am  unable  to  say  how  far  he  is  correct 
in  considering  C.  villosa  and  azurea  identical,  not  having 
an  authentic  specimen  of  the  former,  but  I  certainly 
cannot  coincide  with  him  in  combining  C.  azurea  and 
tomentosa,  which  I  consider  quite  distinct,  and  there- 
fore presume  he  has  fallen  into  error  through  the  imper- 
fection of  his  materials.  To  prevent,  as  far  as  I  am  able, 
the  extension  of  the  confusion  likely  to  arise  from  this 
accidental  error,  I  have  determined  to  give  a  figure  of 
C.  tomentosa  for  comparison  with  Wallich's  C.  azurea, 
the  drawing  of  which  is  taken  from  an  authentic  speci- 
men. To  these  I  add  one  of  what  I  now  consider  a 
new  species.  The  plants  from  which  the  drawings  are 
made  may  be  thus  briefly  distinguished : 

C.  azurea  (Wall.),  leaves  elliptic,  acute,  or  sub-mucro- 
nate  at  the  apex,  slightly  hispid  above,  softly  velutino- 
pubescent  beneath  :  leaflets  of  the  involucrum  obovate, 
oblong,  sub-cuneate  towards  the  base,  softly  velutino- 
pubescent  on  both  sides:  umbels  5-7-flowered :  calyx 
teeth  narrow,  lanceolate,  acute. 

C.  tomentosa  (Roxb.),  leaves  ovate,  slighly  cordate, 
acute,  or  sub-acuminate;  hispid  above,  tomentose 
beneath :  leaflets  of  the  involucre  oval,  obtuse  at  both 
ends,  tomentose  above,  softly  pubescent  beneath :  umbels 
7-flowered,  calyx  teeth  short,  blunt. 

C.  velutina  (R.  W.),  leaves  ovate,  acuminate,  glabrous 
on  both  sides,  coriaceous,  leaflets  of  the  involucre  obo- 
vate, spathulate,  dilated  and  cohering  at  the  base,  form- 
ing a  cup  in  which  the  flowers  are  seated,  velvety  on 
both  sides;  umbels  5-flowered:  calyx  teeth  very  short, 
obtuse. 

In  all  these  I  find  indications  of  the  compound  nature 
of  the  third  leaflet  of  the  involucre,  but  in  one  specimen 
of  the  last,  there  are  several  instances  of  the  bracteoles 
remaining  permanently  distinct,  as  shown  in  Fig.  2.  B. 
Plate  1479,  thus  clearly  explaining  what  might  other- 
wise have  remained  a  conjectural  inference. 

Avicennia.  (Linn.) 

This  genus  associates  with  Symphoremesa  in  the 
character  of  its  placentation,  but  differs  in  the  seed. 
Much  uncertainty  seems  to  exist  among  Botanists  as 
to  the  limits  of  its  species.  Walpers  has  2  species,  but 
assigns  to  one  of  these  no  fewer  than  7  distinguishable 
varieties;  Asia,  Africa,  America,  Australia  and  the 
Philippine  Islands,  each  contributing  to  the  list.  The 
two  plants  here  figured  are  considered  by  him  identical, 
not  even  varieties.  Blume  has  not  given  figures  of 
his  plants,  hence  I  presume  their  supposed  identity. 
Schauer  in  his  Monograph  describes  4  species,  distri- 
buted under  two  sections,  viz. : 

1.  "Donatia,  stylus  manifestus,  post  corollas  lapsum 
e  calyce  exsertus. 

2.  "Upata,  stylus  sub-nullus,  stigmata  in  vertice,  ovarii 
fere  sessilia." 

He,  like  Walpers,  refers  both  to  the  same  species, 
which  he  calls  A.  officinalis,  and  places  it  in  the  2d 
section  along  with  A.  tomentosa,  which  name  he  restricts 
to  the  American  plant.   On  the  correctness  or  other- 
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wise  of  that  division,  I  am  unable  to  offer  any  opinion, 
never  having  seen  it,  but  I  arn  not  prepared  to  go  along 
with  him  in  viewing  the  two  plants  here  represented  as 
the  same  species,  though  nearly  allied.  When  naming 
the  drawings,  I  adopted  Blume's  views,  and  still,  perhaps 
erroneously,  retain  his  name.  He  may  be  in  error  in 
considering  the  Java  plant  identical  with  the  American 
one,  but  not  in  viewing  his  A.  alba  as  distinct  from  his 
A.  tomentosa,  if  I  have  not  erred  in  viewing  these  as 
his  plants. 

1841.  Avicennia  tomentosa  (Lin.  Blume,  A.  offici- 
nalis, Lin.,  Schauer),  leaves  obovato-cuneate,  obtuse, 
glauco-tomentose  beneath.  Bl. 

Malabar  coast,  and  generally  to  be  met  with  in  salt 
marshes  on  both  coasts  of  the  Indian  Peninsula. 

A  small  tree  or  considerable  shrub,  with  obovate, 
obtuse,  coriaceous  leaves,  light  green  above,  whitish 
or  greyish  beneath ;  petiols  densely  villous  above : 
peduncles  axillary  and  terminal,  trichotomously  pani- 
cled;  branches  short,  stout,  terminating  in  a  single 
capitulum,  or  elongated  and  bearing  several  sessile, 
lateral  ones ;  bracts  concave,  coriaceous,  3  to  each 
flower,  and,  like  the  calyx  lobes,  ciliate,  calyx  5-parted, 
lobes  ovate,  obtuse,  glabrous.  Corolla  scarcely  exceed- 
ing the  calyx,  4-cleft,  lobes  ovate,  acute,  pubescent  on 
the  back,  yellow :  stamens  4,  about  equal,  scarcely  ex- 
serted;  anthers  globose,  deeply  furrowed  between  the 
cells.  Ovary  ovate,  pubescent,  imperfectly  4-celled, 
with  2  ovules  in  each,  pendulous  from  the  free  apex  of 
an  erect,  central  placenta :  style  short,  cleft  at  the  apex: 
fruit  oblique,  ovate,  compressed,  apiculate,  roundish  at 
the  base,  supported  by  the  persistent  calyx  and  bracts. 

Schauer  has  revived  for  the  this  species  Linnaeus' 
specific  name  "officinalis,"  and  I  think  correctly,  as  it 
differs  in  some  points  from  the  American  plant  to  which 


he  restricts  Linnaeus'  "tomentosa."  Linnaeus  however 
did  not  think  them  distinct,  as  he  afterwards  reduced 
his  A.  officinalis.  In  the  American  plant,  the  flowers 
are  white,  in  the  Asiatic  one,  yellow,  a  difference  which, 
in  so  difficult  a  genus,  ought  not  to  be  overlooked  in  the 
determination  of  its  species. 

1482.  Avicennia  alba  (Blume),  leaves  oblong,  lan- 
ceolate, acute,  or  slightly  obtuse,  glabrous,  whitish 
beneath.  Bl. 

Tellicherry,  Malabar  Coast. 

In  addition  to  these  brief  characters,  the  habit  of  the 
two  plants  is  very  distinct  and  is  well  preserved  in  the 
figures.  Admitting  therefore  that  the  Asiatic  plants  are 
distinct  from  the  American,  they  must  equally  be  view- 
ed as  distinct  from  each  other  and  may  perhaps  be  thus 
defined: 

A.  officinalis  (Lin.),  leaves  obovate  or  obovato-cuneate, 
coriaceous,  glabrous  above,  glauco-pubescent  beneath, 
peduncles  axillary,  solitary  or  sub-panicled,  terminal: 
with  several  sessile  capitula,  or  a  single  terminal  one, 
bracts  and  lobes  of  the  calyx  coriaceous,  concave,  ciliate: 
sub-acute:  corolla  4-cleft:  stamens  as  long  as  the  lobes, 
exserted :  style  about  the  length  of  the  ovary,  slightly 
cleft  at  the  apex,  segments  acute,  approximated. 

A.  alba  (Blume),  leaves  oblong,  elliptico-lanceolate, 
acute  at  both  ends,  glabrous  above,  whitish  pulverulent 
beneath :  peduncles  terminal,  from  the  axils  of  the  last 
pair  of  leaves  of  the  branches,  long,  slender ;  flowers 
capitate  :  capitula  compact,  many-flowered :  bracts  and 
calyx  villous  on  the  back,  densely  ciliate :  corolla 
scarcely  exceeding  the  calyx,  4-cleft ;  lobes  acutish : 
stamens  about  half  the  length  of  the  lobes,  sub-incluse : 
ovary  densely  hairy  on  the  apex;  style  short,  2-cleft; 
lobes  dilated,  lanceolate,  spreading. 


EXPLANATION  OF  PLATE  173. 


1.  Clerodendron  Siphonanthus,  flowering  branch,  natu- 
ral size. 

2.  Detached  corolla  split  open,  stamens  in  situ. 

3.  Anthers,  back  and  front  views. 

4.  Calyx,  ovary  and  style,  natural  size. 

5.  Calyx  and  ovary  slightly  magnified. 

6.  Ovary  cut  transversely,  showing  it  imperfectly 
2-celled  owing  to  the  two  halves  of  the  partition  not 
cohering  in  the  axis. 


7.  Ovary  cut  vertically,  ovules  pendulous  from  the 
apex  of  the  cells. 

8.  A  mature  fruit. 

9.  One  of  the  lobes  detached. 

10.  Cut  transversely  showing  the  thick  fleshy  coty- 
ledons. 

11.  A  cotyledon  detached,  showing  the  radicle  and 
plumule  in  situ. 

12.  Detached  plumule. 


EXPLANATION  OF  PLATE  173-b. 

1.  Bouchea  Hydrabadensis  (Wall.).  6.  Spenodesme  barbata  (Schauer). 

2.  Lippia  nodiflora  (Rich.).  7.  Symphorema  polyandra  (R.  W.). 

3.  Latana  Indica  (Roxb.).  8.  Congea  velutina  (R.  W.). 

4.  Premna  latifolia  (Roxb.).  9.  Congea  azurea  (Wall.). 

5.  Callicarpa  Wallichiana  (Walp.).  10.  Avicennia  tomentosa  (Linn.). 


EXPLANATION 

1.  Gmdina  Asiatica  (Linn.),  flowering  branch,  natural 
size. 

2.  Unexpanded  flower-bud. 

3.  Flower  full-blown. 

4.  Corolla  split  open. 

5.  Anthers,  back  and  front  views. 

6.  Calyx  and  ovary. 

7.  Ovary  cut  transversely. 

8.  Cut  vertically,  ovules  pendulous. 


OF  PLATE  174. 

9.  Small  portion  of  a  flowering  branch  of  Gmelina 
paviifolia. 

10.  Fruit  of  the  same  cut  transversely,  copied  from 
Roxburgh's  cor.  plants. 

These  last  figures  are  introduced  to  show  the  fruit, 
that  of  the  other  not  being  procurable  at  this  time. 

The  outline  figures  above  are  analyses  of  Pholidia 
Scoparia,  a  species  of  Myoporacece,  from  Endlicher. 

O  O 
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CXX. — LABIAT7E. 

This  is  the  last  of  the  large  orders  of  Corolliflorae  we  have  to  consider,  and  though  the 
largest  and  perhaps  the  most  difficult  is,  I  believe  1  may  safely  venture  to  add,  the  best  known. 
For  this  perfect  acquaintance  with  a  family  so  extensive,  and  at  the  same  time  so  exceedingly 
natural,  that  in  many  cases  it  is  almost  impossible  to  define  the  limits  of  either  its  genera  or 
species,  we  are  indebted  to  the  untiring  labours  of  Mr.  George  Bentham,  probably  the  most 
accomplished  and  indefatigable  of  living  Botanists,  who  has,  for  nearly  20  years,  been  studying 
this  order  and,  from  year  to  year,  as  opportunities  offered,  amending  his  previous  labours.  In 
1830  his  first  paper  on  the  Indian  Labiates  was  published  in  Dr.  Wallichs  great  work,  "Planta? 
Asiatieas  Rariores."  This  was  followed  by  the  publication,  between  1832  and  1836,  of  his 
Monograph  of  the  order,  including  1714  species  ;  and  lastly,  in  1848,  by  his  revision  of  the  whole 
of  his  past  labours  on  this  family  in  the  article  Labiatce  of  De  Candolle's  Prodromus,  occupying 
580  pages  of  that  closely  printed  work,  truly  a  great  work  though  forming  but  a  small  portion 
of  his  numerous  contributions  towards  the  advancement  of  Botanical  Science,  among  which  may 
be  mentioned,  as  being  scarcely  if  at  all  inferior  to  the  present,  his  Monograph  of  Scrophula- 
riacece,  another  great  family  which  he  has  long  and  carefully  studied. 

The  order  having  been  so  admirably  elaborated,  it  only  remains  for  me  to  endeavour,  to  the 
best  of  my  abilities,  to  give  a  summary,  1  fear  a  very  imperfect  one,  of  his  labours,  and  recom- 
mending those  desirous  of  acquiring  a  more  perfect  acquaintance  with  it  to  apply  to  the 
originals. 

A  species  of  this  order  is  for  the  most  part  known  at  first  sight,  if  in  flower,  by  its  general 
aspect.  The  stem  is  4-angled  ;  the  leaves  are  in  opposite  pairs  ;  the  flowers  form  clusters  in  the 
axils  of  the  leaves  or  have  the  appearance  of  a  ring  embracing  the  stem  ;  looked  at  a  little 
more  closely,  the  calyx  is  found  to  be  tubular  and  variously  toothed  on  the  margin  :  the  corolla 
monopetalous,  generally  two-lipped  with  2,  or  4  unequal  stamens,  and  on  the  removal  of  the 
corolla  is  seen,  seated  in  a  fleshy  variously  lobed  gynophore  in  the  bottom  of  the  calyx,  the 
4-lobed  ovary  and,  springing  from  the  middle,  a  filiform  style  ending  in  a  bifid  stigma. 

The  ovary,  when  cut  across,  is  seen  to  consist  of  4  distinct  cells  with  a  single  erect 
ovule  in  each. 

It  may  be  assumed  from  this  description,  in  which  every  thing  seems  in  pairs — opposite 
leaves,  2-lipped  corolla,  2  or  4  stamens  and  4-lobed  ovary — that  it  essentially  is  what  is  called  a 
tetramerous  family,  and  yet  such  is  not  the  case.  The  calyx,  when  analyzed,  evidently  consists 
of  5  united  sepals,  the  corolla,  in  like  manner,  can  be  shown  to  be  made  up  of  the  union  of 
5  petals,  and  often  5  stamens,  one  imperfect,  are  developed  ;  showing  clearly  that,  as  in  most  of 
the  other  corolliflorous  orders  we  have  been  considering,  they  are  pentamerous.  The  structure 
of  the  gynascium,  or  female  organization,  does  not  seem  quite  so  clear.  Regarding  it,  Mr. 
Bentham  remarks,  "For  though  monstrous  flowers  in  Sideritis  canariensis,  Coleus  aromaticus, 
Salvia  critica,  Sec,  have  shown  that  the  normal  number  of  carpellary  leaves  forming  it  is  five, 
yet  in  the  habitual  state  of  the  Labiatae  this  number  is  constantly  reduced  to  two,  which  are 
placed  fore  and  aft."  I  have  quoted  this  passage  for  the  purpose  of  remarking  that,  it  seems 
to  me  to  present  a  kind  of  non  sequetur  in  our  botanical  logic.  It  is  customary  to  assume 
that  whatever  parts  are  developed  in  an  ovary,  in  a  state  of  monstrosity,  must  be  pre-existent 
and  normal,  notwithstanding  something  very  different  is,  in  the  healthy  condition,  always 
developed.  In  this  particular  case  it  is  stated  that  two  carpels  is  the  healthy  condition  of  the 
plant,  but  that  occasionally,  in  monsters,  5  are  produced ;  ergo,  5  is  the  normal  number,  and  the 
all  but  constantly  present  2,  abnormal.  On  opposite  leaved  plants,  verticels  of  3  or  4,  or  more 
are,  in  diseased  or  monstrous  states,  met  with  ;  would  it  in  such  cases  be  considered  sound  logic 
to  infer  that,  because  in  such  examples  whorls  did  occur  that  therefore  whorl d  leaves  was  the 
normal  structure,  not  merely  in  the  individual,  but  in  the  whole  family  to  which  it  belongs  ? 
We  daily  see  aberrations  in  the  formation  of  parts  both  of  excess  and  deficiency,  would  it  be 
logical  to  infer  from  such  cases  that  they  only  presented  the  normal  form  ?  I  have  seen  cases 
of  an  excess  of  toes  and  fingers,  would  it  be  safe  to  infer  from  such  that  two  thumbs  on 
each  hand  was  the  normal  structure  of  the  human  hand,  but  that  generally  they  were  reduced 
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to  one  ?  I  think  not,  and  neither  can  I  reconcile  my  mind  to  all  the  deductions  of  a  like  kind, 
and  they  are  many,  to  be  met  with  in  botanical  writings.  The  study  of  monstrosities  has  been, 
if  I  may  so  say,  the  making  of  structural  botany ;  but  occasionally  it  seems  possible  to  over- 
shoot the  mark. 

On  these  grounds,  then,  I  hesitate  in  adopting  as  legitimate  the  above  deduction,  that 
a  quinary  gynaecium  is  the  normal  form  of  Labiatce,  any  more  than  that  it  is  that  of  Gentianece, 
or  any  other  of  the  dicarpellary  orders  we  have  been  examining.  To  any  one  studying  a 
labiate  plant,  without  reference  to  the  analogies  furnished  by  other  orders,  especially  the 
Borraginece  and  Verbenacece,  it  requires  a  considerable  stretch  of  the  imagination  to  conceive 
how  four  such  perfectly  distinct  ovaries  can  be  the  produce  of  only  2  carpels ;  while  in 
Ochnacece,  where  they  are  scarcely  more  perfectly  distinct,  each  is  allowed  a  separate  carpellary 
leaf.  But  leaving  the  question  of  2  or  4  or  5  carpels  to  be  settled  by  future  inquirers,  I  shall 
now  proceed  with  the  consideration  of  the  order  in  its  usual  form. 

Character  of  the  Order.  Flowers  hermaphrodite,  usually  irregular,  calyx  free,  per- 
sistent, 5-  rarely  4-merous,  monosepalous.  Corolla  monopetalous,  hypogynous,  deciduous,  5- 
merous  or,  through  the  union  of  the  upper  lobes,  4-merous,  irregular ;  aestivation  bilabiately 
imbricate,  the  upper  lip  exterior,  middle  lobe  of  the  lower  inmost,  lateral  ones  intermediate. 
Stamens  inserted  on  the  corolla,  alternate  with  its  lobes,  the  upper  one,  and  sometimes  even 
the  upper  or  lateral  pair  aborting  or  altogethr  wanting.  Anthers  various.  Ovary  free,  seated 
on  a  gynophore  or  thick  disk,  4-parted  or  rarely  4-cleft,  lobes  erect,  attached  transversely, 
or  obliquely  by  the  interior  side,  towards  the  base  ;  style  central,  erect,  between  the  lobes, 
usually  bifid  at  the  apex,  the  divisions  anterior  and  posterior ;  ovules  solitary  in  each  lobe  of 
the  ovary,  erect,  anatropous.  Fruit  conformable  to  the  ovary;  sometimes  by  abortion  3-  or 
1-lobed,  with  one  erect  seed  in  each  ;  testa  thin  ;  albumen  sparing  or  wanting  ;  embryo  straight 
or  rarely,  in  Scutellaria,  incurved  with  the  seed ;  radicle  short  next  the  hilum  ;  cotyledons 
fleshy,  parallel  to  the  axis  of  the  fruit. — Herbs  or  undershrubs  or  shrubs ;  with  opposite  or 
whorld  4-sided  branches.  Leaves  opposite  or  whorld  exstipulate,  entire  or  divided,  reticulately 
penninerved.  Leaves  and  calyx  in  many,  and  in  some  the  stems  and  corolla,  covered  with 
globose  glands,  filled  with  fragrant  very  aromatic  essential  oil.  Inflorescence  (called  a  thyrsus) 
formed  of  axillary,  opposite,  centrifugal  flowering,  cymes,  with  a  terminal  flower,  the  rest 
unilateral  on  the  branches.  Bracts  two,  opposite,  under  the  branches  of  the  cymes,  with  solitary 
ones  opposite  the  flowers  on  the  branches.  Cymes  heteromorphous,  namely  :  1st,  normally  loose, 
ramose,  many-flowered,  with  the  flowers  unilateral  along  the  branches :  2d,  condensed  on  the 
apex  of  a  common  peduncle,  and  then  called  capitate :  3d,  condensed  into  2  opposite  sessile 
fascicles,  forming  a  false  verticil  or  verticillaster,  with  the  interior  bracts  often  aborting,  the 
exterior  ones  forming  an  involucrum  or  likewise  aborting :  4<th,  reduced  to  a  single  flower,  and 
then  the  flowers  are  opposite  and  solitary. 

The  verticillasters  (or  pairs  of  opposite  cymes)  are  sometimes  all  axillary,  uniformly  seated 
in  the  axils  of  the  cauline  leaves ;  sometimes  the  upper  ones  are  all  racemose  or  spicate,  that 
is,  disposed  on  the  ends  of  the  branches  in  the  axils  of  bract-like  leaves.  In  a  few  species, 
they  are  spicate,  or  racemose,  with  the  flowers  alternate  or  scattered,  not  opposite.  Benth. 

Affinities.  On  this  head  there  is  not  much  room  for  remark,  the  order  being  so  peculiar 
in  its  inflorescence  and  fructification  that  it  may  almost  be  <said,  if  in  such  a  case  the  expression 
be  allowable,  to  be  sui  generis.  In  this  work  I  followed  De  Candolle's  series  of  orders  down 
to  Gentianece,  but  the  subsequent  ones  appearing  less  naturally  disposed,  I  felt  it  necessary 
to  depart  somewhat  from  that  arrangement,  in  the  hope  of  thereby  obtaining  a  more  easy 
flowing  series ;  and  in  doing  so  found  that  the  succession  of  orders  between  Orobanchaceoe 
and  Scrophulariacece,  both  inclusive,  formed  a  group  that  can  scarcely  be  separated,  each  passing 
easily  into  its  successor,  and  the  whole  forming  a  perfect  circle,  all  held  together  by  their 
irregular  unsymmetrical  flowers.  From  Scrophulariacecs  to  Solanacece  the  transition  is  so  easy 
that  at  some  points  it  is  scarcely  possible  to  draw  the  line  between  them  though,  viewed  as 
a  whole,  they  are  most  readily  distinguished  by  the  irregular  flowers  of  the  one,  and  the  regular 
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ones  of  the  other.  The  series  between  Solanacece  and  Borraginece,  both  inclusive,  forms  a 
a  second  group  (but  not,  as  in  the  former  case,  a  circle)  marked  by  their  regular  flowers ; 
which  again  by  an  easy  transition  passes  into  Verbenacece  through  the  medium  of  the  fructifi- 
cation, and  occasional  regular  flowers  of  the  latter.  "The  Verbenacece  alone,  having  fre- 
quently the  same  inflorescence  and  many  of  the  characters  of  Labiatce,  approach  near  enough 
to  occasion  any  hesitation  in  drawing  the  line  of  separation."  Both  orders  have  irregular 
labiate  flowers,  and  the  "ovarium  is  slightly  lobed  in  Verbena  and  other  neighbouring  genera ; 
and  in  Cymaria  and  some  Teucria,  it  is  less  lobed  than  in  other  Labiatce,  but  yet,  the  distance 
is  considerable  in  this  respect  between  the  former  and  latter  genera.  Amongst  the  genera, 
in  other  respects  intermediate,  Cloanthes  has  been  instanced  by  Mr.  Brown  as  having  the 
habit  of  Labiatce,  and  the  characters  of  Verbenacece ;  and  Hoslandia,  on  the  contrarv,  as 
being  Verbenaceous  in  habit  with  Labiate  characters:  to  these  instances  may  be  added  the 
close  resemblance,  in  all  but  fruit,  between  Teucrium,  Betonica,  &c,  and  Vitis  ovata,  trifo- 
liate/., &c. ;  but  these  examples  present  no  real  difficulty  and  are  few  compared  with  the  vast 
extent  of  both  orders."  Benth.  Lab.  P.  xv.  To  these  examples  must  now  be  added  Holm- 
skioldia,  at  first  referred  to  Labiatce  but  now  placed  among  the  Verbenacece.  From  this  it 
appears  that,  in  a  linear  series  such  as  is  here  adopted,  this  is  its  proper  place.  The  transition 
from  Verbenacece  into  Labiatce  is  easy,  but  there  is  no  other  into  which  Labiatecv  can 
similarly  pass,  the  two  following  orders  having  no  affinity,  and  appear  as  if  placed  at  the  end 
of  this  class,  simply  to  facilitate  the  passage  to  the  next,  with  the  leading  orders  of  which  they 
have  some  affinity. 

Geographical  Distribution.    Labiatse  are  scattered  over  nearly  the  whole  earth. 
The  following  brief  but  comprehensive  summary  of  their  distribution  I  copy  from  Dr. 
Lindley's  Vegetable  Kingdom. 

"Natives  of  temperate  regions  in  greater  abundance  than  elsewhere,  their  maximum  prob- 
ably existing  between  the  parallels  of  40°  and  50°  N.  latitude.  They  are  found  in  abundance 
in  hot  dry  exposed  situations,  in  meadows,  hedgerows  and  groves ;  not  commonly  in  marshes. 
In  France  they  form  l-24th  of  the  flora;  in  Germany,  l-26th ;  in  Lapland,  l-40th ;  the 
proportion  is  the  same  in  United  States  of  North  America,  and  within  the  tropics  of  the 
New  World  (Humboldt)  ;  in  Sicily  they  are  1-21  of  the  flowering  plants  (Priesl)  ;  in  the 
Balearic  Islands,  l-19th.  About  200  species  are  mentioned  in  Wallich's  catalogue  of  the 
Indian  Flora,  a  large  proportion  of  which  is  from  the  Northern  provinces.  They  are  not 
found  in  Melville  Island." 

In  Southern  India  they  are  most  abundant  on  the  tops  of  the  higher  ranges  of  mountains, 
and  are  very  numerous,  both  as  to  species  and  individuals,  on  the  Neilgherries,  but  many  also 
occur  on  the  plains. 

Properties  and  Uses.  On  this  branch  of  the  subject  it  can  scarcely  be  needful  to  dwell, 
their  qualities  not  being  of  much  consequence  to  mankind  though  many  of  the  species  contri- 
bute something  to  his  stock  of  luxuries  and  comforts,  if  not  necessaries.  So  far  as  yet  ascer- 
tained, the  order  does  not  possess  a  really  noxious  species,  but  many  very  aromatic  ones,  owing 
to  the  large  quantities  of  essential  oil  secreted  by  their  glands.  These  essential  oils,  many 
of  which  are  admitted  into  Pharmacopaeia,  are  useful  as  carminatives,  for  expelling  flatus,  and 
often  still  more  so  on  account  of  their  agreeable  aromatic  flavour  affording  a  convenient  shield 
to  cover  the  disagreeable  taste  of  other  more  efficient  medicines ;  such  are  the  principle  uses 
of  the  Mints,  Lavenders,  &c.  Many  are  used  as  condiments  in  cooking,  and  some  are  bitter 
and  tonic  and,  as  such,  used  as  strengthening  medicines.  But  upon  the  whole  they  are  gen- 
erally much  more  highly  esteemed  by  the  domestic  practitioner  than  by  the  physician.  As 
articles  of  perfumery,  who  does  not  know  the  Lavender  water  and  Eau-de-Cologne,  both  of 
which  derive  part  of  their  scent  from  the  Lavender  ;  also  the  Rosemary,  a  strong  infusion 
of  which  is  employed  to  allay  the  heat  of  skin  in  Erysipelatous  eruptions,  and  as  a  cephalic 
to  relieve  headache  and  excite  the  mind  to  vigorous  action.  "It  is  also  remarkable  for  its 
undoubted  power  of  encouraging  the  growth  of  hair  and  curing  baldness.    It  is  in  fact  what 
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causes  the  green  colour  of  the  best  pomatums  used  for  that  purpose.  An  infusion  of  it  pre- 
vents the  hair  from  uncurling  in  damp  weather."  It  is  one  of  the  plants  used  in  manufacturing 
Hungary  water.    Of  the  Indian  species,  few  indeed  have  obtained  repute  as  medicinal  agents. 

Both  the  species  selected  for  illustrating  this  order  are  held  in  repute  by  the  Natives 
as  medicinal  agents.  The  one,  Coleus,  as  a  powerful  aromatic  carminitive,  in  cases  of  cholic 
in  children;  on  which  occasions  the  juice  is  prescribed  mixed  with  sugar  or  other  suitable 
vehicle ;  the  other,  Leucas,  or  Phlomis,  as  it  was  formerly  called,  as  a  very  eifective  application 
in  cases  of  pustular  eruptions,  for  which  purpose  the  leaves  and  tender  tops  are  beat  into  a  pulp 
and  applied  as  an  unguent.  It  is  said  to  be  a  most  effective  remedy  in  Psora.  Another 
plant  of  this  order,  Anisomalis  Malabarica  (Neputa  Malabarico,,  Ainslie),  has  got  the  reputa- 
tion of  being  a  tonic  and  febrifuge;  for  the  cure  of  the  latter  it  is  administered  in  infusion  and 
the  patients  are  made  to  inhale  the  vapour  rising  from  the  infusion.  The  infusion  is  also 
prescribed  in  dysenterie  affections.  I  have  not  heard  it  from  Natives  that  an  infusion  of 
Coleus  aromaticus  produces  an  intoxicating  effect,  but  I  was  told  by  a  European  Lady,  who 
had  been  recommended  to  use  it  as  a  carminitive,  that  it  certainly  produced  that  effect  on 
her,  and  forced  her  to  discontinue  its  use,  though  deriving  benefit,  towards  the  aleviation  of 
the  ailing,  dyspepsia  and  frequent  attacks  of  flatulent  cholic,  for  which  it  was  prescribed. 

Remarks  on  Genera  and  Species.  In  this,  as  in  the  preceding  large  orders,  it  seems  futile 
to  attempt  individualizing  either  genera  or  species,  and  especially  in  this,  which  has  been  so 
thoroughly  elaborated  by  so  excellent  an  observer.  Such  being  the  case  I  shall,  as  above,  merely 
give  the  Tribal  characters,  accompanied  by  the  analysis  of  at  least  one  genus  of  each  of  those 
having  Indian  representatives.  The  following  then  are  Mr.  Benthaufs  tribes  of  this  order,  under 
which  are  arranged  121  genera  in  De  Candolle's  Prodromus. 

Tribe  I.  Oceinoide.e.    Stamens  declinate. 

Tribe  II.  Satureie,e.  Stamens  distant,  straight,  divaricate  or  connivent  under  the 
upper  lip,  4  or  2  (then  the  anthers  are  2-celled  with  the  connective  not  filiform),  lobes  of  the 
corolla  flat. 

Tribe  III.  Monarde^e.  Stamens  two,  straight  or  ascending,  cells  of  the  anthers  oblong, 
linear,  either  solitary  or  separated  by  a  filiform  connective,  (rarely  approximated.) 

Tribe  IV.  Nepete.e.  Stamens  4,  the  posticous  (not  the  anticous  as  in  the  other  tribes), 
longer. 

Tribe  V.  Stachyde.e.  Stamens  4,  ascending  parallely  under  the  usually  concave  helmet 
(galea).    Nuculas  smooth  or  tuberculate,  free  from  the  base,  erect. 

Tribe  VI.  Prasie.e.  Stamens  like  those  of  Stachydeas.  Nuculas  fleshy,  sub-connate  at 
the  base. 

Tribe  VII.  Prostanthere/e.  Nuculas  (usually  reticulately  rugose)  connate  at  the  base. 
Style  sub-persistent.    Throat  of  the  corolla  campanulate,  lobes  plain. 

Tribe  VIII.  Ajltgoide.e.  Nuculse  reticulately  rugose,  subconnate  at  the  base,  stamens 
ascending  parallely,  upper  lip  of  the  corolla  either  minute  or  cleft,  lobes  declinate, 

EXPLANATION  OF  PLATE  175. 


1.  Coleus  aromaticus  (Benth.),  flowering  branch,  natural 
size. 

2.  A  detached  corolla. 

3.  Corolla  split  open,  stamens  monodelphous  at  the 
base. 

4.  Anthers,  back  and  front  views. 

5.  Calyx  and  pistil. 

6.  Apex  of  the  style  and  stigma. 


7.  Detached  ovary  4-lobed. 

8.  Ovary  cut  transversely. 

9.  Fructiferous  calyx.    10.  A  seed. 

11.  The  same,  testa  removed. 

12.  Seed  cut  transversely. 

13.  Cotyledon  and  plumule. 

14.  Portion  of  the  under  surface  of  a  leaf.  All  more 
or  less  magnified. 

PP 
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EXPLANATION  OF  PLATE  17G. 


1.  Leucas  Zeylanica  (R.  Br.)  small  plant,  natural  size. 

2.  An  expanded  flower.   3.  Corolla  split  open. 

4.  Anthers,  side  and  front  views. 

5.  Calyx  and  ovary. 

6.  Detached  ovary. 

7.  Ovary  cut  transversely. 

8.  Fructiferous  calyx. 


9.  A  nearly  full-grown  but  immature  seed. 

10.  A  detached  fruit. 

11.  A  nut  cut  transversely. 

12.  Cut  longitudinally. 

13.  Cotyledons  detached. 

14.  Upper  and  under  surfaces  of  the  leaves.  All  more 
or  less  magnified. 


EXPLANATION  OF  PLATE  176-b. 


1.  Anisochilus  carnosus.  (Wall.) 

2.  Lavandula  Burmanni.  (Benth.) 

3.  Salvia  lanata.  (Roxb.). 

4.  Pogostemon  rotundatum.  (Benth.) 

5.  Micromeria  biflora.  (Benth.) 

6.  Nepeta  leucophylla.  (Benth.) 


7.  Scutellaria  violacca.  (Heyne.) 

8.  Prunella  vulgaris.  (Linn.) 

9.  Gomphastemma  Heyneana.  (Wall. 

10.  Leucas  urticaefolia.    (R.  Br.) 

11.  Leonotis  nepetifolia.    (R.  Br.) 

12.  Teucreum  tomentosum.  (Heyne.) 


CXXI.— PLANTAGENACE^E. 

This  small  order,  consisting  of  only  3  genera,  but  now  including  about  120  species,  was 
first  established  by  Jussieu,  who,  regarding  what  more  modern  Botanists  call  the  corolla  a 
petioled  calyx  and  the  calyx  an  involucrum,  placed  it  between  Amarantacece  and  Nyctaginece.  A 
recent  writer,  Barneoud,  who  has  deeply  studied  the  order,  takes  a  somewhat  similar  view,  he 
also  viewing  it  as  monochlamedious,  but  with  this  difference,  that  he  calls  Jussieus  involucrum 
a  calyx  and  his  calyx  modified  stamens.  Neither  of  these  views  of  the  nature  of  the  floral 
envelopes,  is  admitted  to  be  correct  by  the  generality  of  modern  Botanists,  who,  almost 
universally  acknowledge  it  a  member  of  the  Corolliflorous  sub-class,  considering  the  floral  envelopes 
as  truly  a  calyx  and  corolla  as  those  of  any  other  order.  It  consists  of  low  herbaceous  stemless 
plants,  usually  with  the  leaves  all  radical,  forming  rosettes.  Some  however  are  caulescent  with 
opposite  or  alternate  leaves.  In  Indian  Botany  it  is  an  order  of  very  secondary  importance, 
only  three  or  four  species  having  yet  been  found  in  India  Proper,  and,  so  far  as  I  am  aware, 
only  one  within  the  limits  of  the  Peninsula,  and  that  confined  to  the  highest  mountains,  such 
as  the  Neilgherries  and  Pulney  Mountains  and  Newera  Elba  in  Ceylon.  From  the  mountains  in 
Scinde  however  I  have  received,  through  the  kindness  of  Mr.  Stocks,  two  or  three  species 
showing  in  the  flora  of  that  country  a  marked  tendency  towards  a  greater  predominence  of  the 
European  forms,  which  is  confirmed  by  several  other  families,  such  as  Criiciferce,  Labiatce, 
Orobanchacece,  &c,  all  of  which  present  forms  very  distant  from  those  of  India  and  akin  to 
those  of  Europe.    The  following,  slightly  altered,  is  Lindley's 

Character  of  the  Order.  Calyx  imbricated  in  aestivation,  4-parted,  persistent.  Cor- 
olla membranous,  monopetalous,  hypogynous,  persistent,  with  a  four  parted  limb.  Stamens  4, 
inserted  into  the  corolla,  alternately  with  its  segments ;  filaments  filiform,  flaccid,  doubled 
inwards  in  aestivation ;  anthers  versatile  2-celled.  Ovary  composed  of  a  single  [?]  carpel, 
sessile,  without  a  disk,  2-  very  seldom,  4-celled,  the  cells  caused  by  the  angles  of  the  placentae ; 
ovules  peltate  or  erect,  solitary,  twin,  or  indefinite ;  style  simple,  carpellary  ;  stigma  hispid, 
simple,  rarely  half  bifid.  Capsule  membranous,  dehiscing  transversely,  with  a  loose  placenta 
bearing  the  seeds  on  its  surface.  Seeds  sessile,  peltate,  or  erect ;  solitary,  twin,  or  indefinite ; 
testa  mucilaginous ;  embryo  lying  across  the  hilum  in  the  axis  of  fleshy  albumen ;  radicle 
remote  from  the  hilum,  inferior,  or  in  some  cases  centrifugal. — Herbaceous  plants,  usually  stem- 
less,  occasionally  with  a  stem.  Leaves  forming  rosettes,  or  in  the  caulescent  species  both  alter- 
nate and  opposite ;  flat  and  ribbed  or  taper  and  fleshy.  Flowers  in  spikes,  rarely  solitary ; 
usually  bisexual,  seldom,  by  abortion,  with  the  male  and  female  in  separate  flowers. 

Affinities.  These  are  generally  admitted  to  be  obscure  and  my  acquaintance  with  the 
order  is  too  confined  to  admit  of  my  offering  any  decided  opinion  on  the  subject.  As  already 
remarked,  Jussieu  and  Barneoud  consider  it  monochlamedious,  a  position  from  which  Botanists 
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generally  dissent.  As  regards  the  genus  Plantago,  I  am  disposed  to  coincide  with  Don  and 
Lindley,  in  considering  it  more  nearly  allied  to  Primulacece  than  to  any  other,  by  its  agreeing 
in  so  many  points  with  the  ovary  and  seed  of  that  order.  Endlicher  and  others  consider 
it  more  nearly  allied  to  Plumbagineacece,  on  account  of  the  texture  of  the  corolla,  but  it  wants 
one  essential  characteristic  of  both  these  orders ;  the  stamens  are  alternate  not  opposite  the  seg- 
ments of  the  corolla,  as  in  Plumbagineacece  and  Primulacece,  while  as  regards  the  structure  of 
the  ovary  and  seed  it  is  most  distinct  from  the  former  but  nearly  agrees  with  the  latter,  so  that 
in  place  of  being,  as  stated  by  Endlicher,  far  removed  from  Primulacece  it  only  differs  in  the 
position  of  the  stamens.  And  the  value  of  even  that  solitary  distinction  seems  weakened  by  the 
singular  fact,  noticed  by  Mr.  Brown,  that  in  most  of  the  species  the  divisions  of  the  tube 
caused  by  the  swelling  of  the  fruit  are  alternate  with  those  of  the  limb,  which  seems  to  imply 
that  the  true  lobes  are  split  down  the  middle  and  the  apparent  ones  each  made  up  of  2  halves, 
in  which  case  the  stamens  are  actually  opposite  the  lobes,  as  in  Primulacece.  If  this  view  of 
its  structure  can  be  established,  it  will  follow  that  its  true  station  is  next  that  order,  with  which 
it  further  agrees  in  habit  and  scapoid  inflorescence. 

Lindley,  following  Endlicher,  assigns,  without  a  doubt  or  qualification,  in  the  character  of  the 
order,  a  2-celled  ovai'y  composed  of  a  single  carpel,  the  cells  being  caused  by  the  angles  of  the 
central  free  placenta  abutting  against  the  sides.  I  have  endeavoured  to  make  out  this  structure, 
but  not  successfully.  The  ovary  is  2-celled  and,  as  it  appears  to  me,  the  partition  is  formed  in 
the  usual  way  by  the  introflexed  margins  of  2  carpels  meeting  in  the  axis  and  there  forming 
the  placenta.  In  this  I  may  be  wrong  as  the  parts  are  very  minute,  requiring  both  skill  and 
delicacy  in  the  dissection,  but  such  is  the  appearance  they  present  to  me.  It  results,  if  my 
dissections  are  correct,  that  the  opinions  of  Endlicher  and  Lindley,  as  to  the  ovary  being 
composed  of  a  single  carpel,  must  be  wrong,  and  so  must  my  view  of  its  affinities.  Analogy  is  in 
favour  of  their  opinion,  so  far  as  the  freedom  of  the  placenta  is  concerned,  but  not,  I  think,  as 
regards  the  solitary  carpel.  With  this  remark  I  leave  the  question  to  be  decided  by  those  more 
skilled  in  minute  anatomy  than  I  am  but,  on  the  supposition  that  it  is  dicarpellary,  place  the 
order  between  Labiatce  and  Plumbaginece,  as  being  its  nearest  relations. 

Geographical  Distribution.  Generally  speaking,  this  is  an  extra  tropical  order,  for, 
though  met  with  in  the  tropics,  the  species  that  occur  within  that  zone,  are  nearly  confined  to 
alpine  stations  where  they  enjoy  a  temperate  climate.  I  have  only  recognized  one  species  on 
the  Neilgherries,  but  there  may  possibly  be  others  which  I  have  overlooked.  The  one  here 
figured  is  very  common  on  these  Hills  ;  less  so,  if  indeed  it  be  really  the  same  species,  of 
which  I  have  some  doubts,  on  the  Pulney  Mountains.  Three  or  four  have  been  found  on  the 
Himalayas,  but  probably,  if  carefully  sought  for,  more  would  be  found.  From  Scinde,  as 
already  mentioned,  I  have  received  three  or  four  species. 

PaoPERTiEs  and  Uses.  These  are  not  important,  slight  bitterness  and  astringency  are 
found  in  the  herbaceous  parts  of  the  plant,  which  have  led  to  their  employment  in  Europe  in 
domestic  medicine.  And  one  species,  Plantago  Ispaghula,  is  cultivated  in  some  parts  of  India, 
for  the  sake  of  the  seeds,  from  which  a  mucilaginous  emollient  drink  is  prepared  and  prescribed, 
by  both  European  and  Native  practitioners,  in  cases  of  cough,  ardor  urinse,  and  other  affections 
requiring  emollients. 

EXPLANATION  OF  PLATE  177. 


1.  Plantago  Asiatka  (Linn.),  a  smallest  plant,  natural 
size. 

2.  An  expanded  flower  with  its  bractea. 

3.  Corolla  detached. 

4.  Split  open,  showing  the  attachment  of  the  stamens. 

5.  Anthers,  back  and  front  views. 

6.  Calyx  and  ovary. 


7.  Ovary,  cut  transversely.    8.  Vertically. 
9.  Full-grown  capsule. 

10.  Cut  vertically  to  show  the  placenta  and  partition, 

11.  Capsule  after  dehiscence.    12.  A  seed. 

13.  Cut  transversely. 

14.  Longitudinally,  showing  the  embryo  in  situ. 

15.  Embryo  detached.   16.  Capsule  dehiscing. 
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CXXII. — PLU  MBAGIN  ACEJE. 

This  is  a  small  order  and  one  with  which  the  Indian  Botanist  has  but  little  trouble,  the 
Indian  species  being  very  few.  Of  ten  genera,  referred  to  the  order,  only  three  have  Indian 
representatives,  and  among  them  only  furnish  four  species.  Scinde  and  Cabul  have  several 
more,  some  of  which  it  seems  probable  may  be  found  eastward  of  the  Indus  but  as  yet,  so  far 
as  I  can  discover,  none  of  them  have  been  found  in  our  North  Western  provinces.  The  Scinde 
and  Cabul  ones  belong  to  that  most  difficult  genus,  Statice,  for  specimens  of  one  species  of 
which  I  am  indebted  to  Mr.  Stocks.  The  order,  being  thus  sparingly  distributed  in  India, 
need  not  occupy  much  of  our  time  or  space.  A  most  elaborate  Monograph  by  M.  E.  Boissier 
has  recently  been  published  in  De  Candolle's  Prodromus,  but  which,  so  far  as  this  work  is  con- 
cerned, seems  unnecessarily  detailed  and  copious,  especially  in  the  character  of  the  order  which 
occupies  three  pages  of  that  work. 

Character  of  the  Order.  Calyx  tubular,  persistent,  sometimes  coloured,  corolla  (of 
very  thin  texture)  monopetalous,  with  a  narrow  tube,  or  composed  of  5  petals,  which  have 
a  long  narrow  claw.  Stamens  definite,  opposite  the  petals,  in  the  monopetalous  species  hypogv- 
nous  [in  Plumbago  seated  on  the  very  bottom  of  the  corolla  but  not  truly  hypogynous], 
in  the  polypetalous  rising  from  the  petals.  Ovary  superior  composed  of  5  (or  3  or  4)  valvate 
carpels,  1-celled,  1-seeded;  ovule  anatropal,  pendulous  from  the  point  of  an  umbelical  cord 
arising  from  the  bottom  of  the  cavity ;  styles  5  !  seldom  3  or  4  ;  stigmas  the  same  number. 
Fruit  a  nearly  indehiscent  utricle.  Seed  inverted  with  a  rather  small  quantity  of  mealy  albu- 
men ;  testa  simple;  embryo  straight ;  radicle  superior. 

Affinities.  On  this  point  considerable  difference  of  opinion  for  some  time  existed,  and 
of  a  kind  suited  to  give  rise  to  a  curious  question,  one,  apparently,  easily  answered,  but  in 
reality  a  very  difficult  one,  namely,  how  to  distinguish  the  calyx  from  the  corolla.  Jussieu,  and 
afterwards  De  Candolle,  considered  the  part  here  called  the  calyx  a  kind  of  involucrum,  and 
the  petals  as  a  perianth  or  calyx.  Mr.  Brown  adopted  the  opposite  opinion  and  pronounced 
the  so  called  involucrum  and  calyx  a  real  calyx  and  corolla,  not  apparent,  and  consequently 
that  these  plants  did  not  belong  to  the  monochlamedious  class.  Admitting  that  this  view  is 
correct,  that  the  stamens  are  opposite  the  petals,  that  the  ovary  has  5  carpels,  but  is  only 
1-celled  with  a  central  free  placenta  (for  such,  I  presume,  the  long  filiform  fuuiculous  from 
which  the  ovule  is  suspended  may  be  considered),  then  the  relationships  of  the  order  seem  evi- 
dently to  lie  in  my  first  group  (see  page  127).  But  if,  on  the  other  hand,  Jussieu's  idea  is 
adopted,  which  views  the  corolla  as  a  calyx,  then  the  order  is  transferred  to  a  different  class 
and  may  indeed  be  viewed  as  the  transition  order.  In  regard  to  the  position  of  the  stamens, 
which  must  have  some  weight  in  deciding  this  question,  I  find  that,  in  Statice,  they  are  inserted 
on  the  petals  as  in  the  Myrsineous  group,  but  in  Plumbago,  they  have  a  glandular  enlargement 
at  the  base  of  the  filaments  by  which  they  cohere,  forming  a  ring  round  the  base  of  the  ovary, 
but  are  perigynous,  that  is  inserted  on  the  base  of  the  part  called  corolla,  not  hypogynous,  and 
have  the  filaments  opposite  the  lobes.  These  facts  go  far  to  throw  doubt  on  the  correctness  of 
Mr.  Brown's  opinion,  and  to  leave  this  still  an  open  question.  Lindley  remarks  that  they  are 
distinguished  from  all  the  monopetalous  orders  by  their  plicate  calyx,  and  Brown  commences 
his  definition  of  Plumbago  with  the  words,  "calyx  plicatus."  As  applied  to  P.  Zeylanica,  I  do 
not  understand  the  meaning  of  the  term.  Fresh  flowering  specimens  are  now  before  me,  but 
they  present  neither  plait  nor  fold,  I  therefore  attach  less  weight  to  that  mark  of  distinction 
than  to  the  very  unusual  one  of  the  ovule  being  suspended  from  the  apex  of  a  cord  which 
rises  from  the  base  of  the  cell,  a  peculiarity,  to  the  best  of  my  recollection,  not  elsewhere  met 
within  this  sub-class,  and  forming  an  admirable  point  of  structure  by  which  to  associate,  as  one 
family,  nearly  all  plants  in  which  it  occurs. 

Geographical  Distribution.  "In  toto  orbe  terrarum  occurrunt  C  such  are  the  few  but 
comprehensive  words  of  the  M.  Boissier  in  regard  to  their  distribution  in  general. 
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The  Statices  and  Armerias  are  partial  to  the  coast  and  salt  marshes,  in  such  situations 
extending  from  Greenland  to  within  the  tropics.  Plumbago  Zeylanica  extends  from  near  the 
foot  of  the  Himalayas  to  Cape  Comorin,  Ceylon,  and  Port  Jackson  in  Australia.  JEgialitis,  in 
like  manner,  extends  from  the  Sunderbunds  of  the  Hoogly  to  Australia;  and  Vogelia  has  now 
3  species  respectively  named,  Africana,  Arabica,  and  Indica. 

Properties  and  Uses.  These,  so  far  as  yet  known,  are  not  important,  but  I  find  it  cur- 
rently believed  in  this  country,  that  the  roots  of  Plumbago  Zeylanica,  reduced  to  powder  and 
administered  during  pregnancy,  will  cause  abortion  ;  and  made  into  a  paste  with  a  little  congee, 
and  applied  to  the  skin,  will  produce  a  blister ;  whence  it  is  used  as  a  discutiant  in  incipient  and 
indolent  Buboes.  Plumbago  JEuropcea  is  said  to  be  still  more  energetic,  causing  ulcers  when 
applied  to  the  skin,  and  vomiting  and  catharsis  when  taken  internally.  Some  species  of 
Armeria  are  employed  in  European  domestic  medicine  as  diuretics,  and  with  considerable  effect. 

Remarks  on  Genera  and  Species.  On  this  subject  I  have  nothing  to  offer.  The 
two  species  of  Plumbago  known  in  India,  P.  Zeylanica  and  P.  rosea,  are  best  distinguished  by 
the  colour  of  their  flowers,  white  in  the  one  and  red  in  the  other.  Vogelia  is  known  at  first  sight 
by  the  sepals,  which  are  lanceolate  with  a  strong  midrib,  and  thin  membranous  crisped  margins. 
In  regard  to  the  fecundation  of  the  ovule,  I  quote  the  following  paragraph  from  Lindley. 

"The  economy  of  the  ovule  is  highly  curious  ;  before  fecundation  it  is  suspended  from 
the  apex  of  a  cord  or  rather  strap  which  lies  over  the  foramen,  or  orifice  of  the  foramen, 
through  which  the  vivifying  influence  of  the  pollen  has  to  be  introduced  ;  this  foramen  is  pre- 
sented to  the  summit  of  the  cell  immediately  below  the  origin  of  the  stigmas,  but  has  no  com- 
munication with  that  part  of  the  cell,  from  contact  with  which  it  is  further  cut  off  by  the 
overlying  strap ;  but  as  soon  as  the  pollen  exercises  its  influence  on  the  stigmas,  the  strap 
slips  aside  from  above  the  foramen  which  is  entered  by  an  extension  of  the  apex  of  the  cell, 
and  thus  a  direct  communication  is  established  between  the  pollen  and  inside  of  the  ovule. 

"This  phenomenon  is  obscurely  hinted  at  by  several  writers,  but  was  first  distinctly  shown 
me  by  Dr.  Brown,  and  has  since  been  beautifully  illustrated  by  Mirbel,  Nouvelles  Recherches 
sur  Fovule,  tab.  4." 

After  writing  the  above,  and  when  comparing  the  drawing  with  the  character  of  the  order, 
it  seemed  not  to  convey  a  sufficiently  perfect  idea  of  the  order  as  a  whole  ;  the  appearance 
and  general  habit  of  the  first  section,  Staticem,  differing  so  greatly  from  the  second,  Plum- 
bagece.  To  obviate  this  defect  I  have  thought  it  advisable  to  give  a  figure  illustrative  of  that 
section  also.  And  have  selected  for  the  purpose  a  species,  a  native  of  Scinde,  hitherto  unfigured, 
at  least  under  the  name  here  given.  The  compliment  is  well  merited,  Mr.  Stocks  being  a 
most  indefatigable  and  excellent  Botanist,  but  I  do  not  feel  by  any  means  certain  that  this 
will  be  retained  as  a  distinct  species,  it  seems  so  very  nearly  allied  to  S.  Arabica.  M.  Boissier's 
specific  characters,  like  those  of  his  ordinal  one,  are  full  to  complexity,  and  on  comparing  what 
I  esteem  authentic  specimens  of  the  species,  with  the  character,  cannot  help  thinking  there  is 
some  mistake,  either  in  the  phrase  or  specimen ;  the  analyses  therefore  are  given  in  much  detail, 
especially  as  regards  the  parts  concerned  in  the  specific  character. 

EXPLANATION  OF  PLATE  178. 


1.  Statice  Stocksii  (Boiss.),  flowering  branch,  natural 
size. 

2.  Portion  of  a  spike. 

3.  Detached  spikelet  consisting  of  a  full-blown  flower 
and  unopened  bud.   4.  Detached  corolla. 

5.  Corolla  opened  showing  the  ovary. 

6.  Detached  petal  and  stamen.  7.  Detached  stamens. 
8.  Ovary  cut  longitudinally,  showing  the  cord  for 

conveying  fertilizing  matter  to  the  ovule  descending 
from  the  apex,  and  the  very  young  unimpregnated  ovule 
suspended  from  the  apex  of  a  longish  funiculus  in  the 
bottom  of  the  cell.    9.  Ovule  and  funiculus  detached. 
10.  Immature  fruit.    11.  Cut  transversely,  5-angled. 

12.  Capsule  and  included  seed. 

13.  Capsule  opened,  seed  in  situ.   14.  Detached  seed. 


15.  Cut  transversely.    16.  Cut  vertically. 

17.  Detached  embryo. 

18.  A  leaf  a  little  magnified.    19.  A  bract. 

20.  Portion  of  a  spike  seen  from  above. 

21.  Seen  from  below. 

22.  A  detached  spikelet  of  3  flowers,  one  still  envel- 
oped in  its  bract. 

Obs.  It  appears  from  figures  2  and  22  that  the  spike- 
lets  go  on  elongating  from  1  to  3  or  perhaps  more  flowers, 
whence  I  should  infer,  their  number  being  fluctuating, 
that  they  are  unsuitable  for  giving  specific  characters. 
Bossier,  however,  I  find,  frequently  introduces  the  num- 
ber of  flowers  on  the  spikelets  into  his  characters.  In 
this  species  the  spikelets  are  described  "spiculis  biflo- 
ris  in  spicas  brevissimas  fasciculiformes  confertis." 

Q  q 
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EXPLANATION  OF  PLATE  179. 


1.  Plumbago  Zeylanica  (Linn.).  Flowering  branch, 
natural  size. 

2.  Detached  flower  with  its  bract  and  2  bracteols. 

3.  Corolla  split  open  with  the  stamens  attached  to  a 
thickened  vein  at  the  base. 

4.  Detached  stamens. 

5.  Calyx  and  ovary. 

6.  Apex  of  the  style  and  stigmas. 

7.  Ovary  cut  transversely. 

8.  Cut  vertically. 

9.  Detached  ovule. 


10.  Fructiferous  calyx  and  withered  flower. 

11.  Same  opened  to  show  the  capsule. 

12.  Capsule  after  dehiscence. 

13.  Detached  seed. 

14.  Cut  transversely. 

15.   longitudinally,  embryo  in  situ. 

16.  Detached  embryo. 

17.  Portion  of  the  rachis  of  a  spike. 

18.  Portion  of  the  calyx  showing  the  glandular  hairs. 

19.  A  gland. 

20.  Portions  of  a  leaf.    All  more  or  less  magnified. 


CXXIIL— ERYCIBEjE. 

This  order  consists  of  only  one  genus  and  7  species,  it  is  however  a  curious  one  in  its 
structure,  and  its  affinities  are  still  very  obscure,  I  'may  almost  say,  unknown.  In  some  particu- 
lars, such  as  the  aestivation  of  the  corolla,  its  4  erect  ovules,  corrugated  cotyledons  and  mucila- 
ginous albumen,  it  approaches  Convolmdncece;  but  it  wants  the  style,  and  dicarpellary  ovary  of 
that  order;  in  place  of  which,  as  shown  by  its  5  stigmas,  it  has  a  5  carpellary  one,  but  only 
one  cell,  and  4  ovules.  The  following  graphic  character  of  the  order  and  genus,  and  remarks 
on  its  affinities,  are  from  the  accurate  pen  of  Alphonse  De  Candolle,  who  examined  the  flowers 
with  much  care,  and  which  I  substitute  for  the  character  of  the  order  as  given  by  his  father. 

"I  have  not  seen  the  fruit,  but  in  dissections  of  the  flowers,  principally  younger  ones,  I 
have  observed  the  following:  Calyx  lobes  quincuncial  in  aestivation.  Corolla  deeply  5-cleft, 
three  times  longer  than  the  persistent  calyx ;  lobes  large,  obcordato-bifid,  sericeous  on  the 
middle  of  the  back,  the  sericeous  part  triangular,  externally  valvular  in  aestivation,  with  the 
margins  folded  inwards  mutually  adpressed,  crenulate,  glabrous,  whence  the  aestivation  is 
properly  enduplicato-valvate.  Stamens  inserted  on  the  tube  of  the  corolla,  anthers  incluse, 
longer  than  the  filaments,  lanceolato-subulate,  cordate  at  the  base,  quickly  dehiscing  longi- 
tudinally ;  pollen  ellipsoid.  Nectary  none.  Ovary  ovoid-cylindrical,  glabrous,  1-celled,  some- 
what thicker  above,  surmounted  by  a  hat-like  stigma.  Stigma  fleshy,  10-striated  or  costate, 
costae  equal,  or  alternately  unequal,  the  larger  ones  in  that  case  opposite  the  lobes  of  the 
calyx,  all  subobliquely  radiating  towards  the  left.  Ovules  constantly  4,  attached  to  the  bottom 
of  the  ovary,  erect,  anatropous,  obovoid,  filling  the  cavity  of  the  ovary.  Yestiges  of  cells, 
or  rather  ?  of  filiform  pollen  tubes,  descending  from  the  upper  part  of  the  ovary  above  and 
between  the  ovules  towards  the  base. — Four  ovules  with  5  or  10  stigmas,  and  therefore  5 
carpel-leaves,  is  opposed  to  both  theories  of  the  origin  of  the  ovules."  Fruit  a  1-seeded  berry, 
cotyledons  corrugated  with  mucilaginous  albumen  between  the  folds. 

Regarding  the  affinities  of  the  order  he  remarks — 

"It  differs  from  Convolvulaceas,  not  by  the  baccate  fruit,  as  remarked  by  my  father,  because 
in  that  order  the  fruit  is  sometimes  baccate,  but  by  the  absence  of  a  style  and  the  quinary 
radiating  stigma,  as  in  Papaveracece,  and  especially  by  the  one-celled  ovary.  For  the  genera 
of  Convolvulaceae,  which  are  sometimes  said  to  be  one-celled,  are  in  truth,  at  the  period  of 
expansion  of  the  flower,  2-celled,-  as  I  have  seen  in  Porana  and  Shutereia  (Hewetia  W.  and  A.) 
and  only  become  1-celled  at  maturity  when  the  partitions  and  aborted  ovules  can  still  be  seen 
under  the  lens.  The  symmetry  between  the  ovules  and  carpels  is  present  in  Convolvulaceae  and 
Cordiacece,  while  in  Erycibece,  as  just  stated  (and  I  have  dissected  more  than  20  flowers),  it  is 
wanting.  The  aestivation  of  the  corolla  is  similar  to  that  of  Convolvulacece,  where  it  is  endupli- 
cate  with  the  backs  of  the  lobes  more  or  less  contorted,  but  it  is  very  different  from  that  of  the 
Covdias.  The  structure  and  evolution  of  the  ovules,  whence  originates  the  inferior  radicle, 
indicate  a  difference,  between  Cordia  and  other  Borraginece,  of  considerable  moment.  The 
calyx,  ovary,  and  erect  anatropous  ovules,  call  to  mind  the  genus  Monotheca  of  Theo- 
phrastacea,  but  in  the  aestivation  of  the  corolla,  the  insertion  of  the  stamens,  and  the  number 
of  ovules,  they  greatly  differ." 
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Affinities.  The  above  remarks  leave  little  room  to  doubt  that  the  affinities  of  this 
order  do  not  appertain  to  either  Convolvulacece  or  Borragineoe,  neither  does  the  author  of  them 
seem  disposed  to  adopt  his  own  suggestion  as  regards  Theophrastece.  Lindley,  without  assign- 
ing any  reason,  refers  the  genus  without  doubt  to  Ebenaceoe,  a  location  in  which,  to  me,  it 
appears  greatly  misplaced.  There  is  another  family  presenting  a  somewhat  similar  discrepancy, 
and  to  a  much  greater  extent,  between  the  carpels  and  ovules,  which,  hy  analogy,  may  aid 
in  throwing  some  light  on  this  one,  I  allude  to  Plumbaginece,  which,  as  indicated  by  the 
number  of  stigmas  and  valves  of  the  capsule,  has  five  carpels,  and  only  one  ovule.  In 
Semicarpece  also  a  similar  discrepancy  occurs,  3  carpels  and  1  ovule.  These  examples 
seem  to  show  that  the  want  of  correspondence  in  this  case  between  the  carpels  and  ovules, 
however  inexplicable,  is  not  without  analogy.  In  Plumbaginece  only  one  of  5  carpels  seems 
to  bear  an  ovule ;  in  Erycibece,  on  the  other  hand,  four  are  fertile,  and  only  one  sterile.  In  many 
pentandrous  genera  we  find  1  or  more  stamens  suppressed.  In  Oleaceoe  and  Jasminece,  there 
is  reason  to  believe  that  two  and  three  stamens  are  respectively  suppressed  in  each,  and  in 
Composite  the  two  carpels  only  produce  one  seed.  On  these  premises  I  can  scarcely  admit, 
with  Alph.  DC,  that  the  want  of  one  ovule  in  this  family  is  more  opposed  to  the  theories  of 
the  origin  of  the  ovule  than  those  cited.  When  we  can  satisfactorily  account  for  the  constant 
suppression  of  from  I  to  3  stamens  in  Scrophulariacece,  Labiatoe,  Bignoniacece,  &c,  we  may 
equally  be  able  to  account  for  some  carpels  failing  to  bear  ovules  ;  but  in  the  mean  time  must 
be  content  to  take  things  as  we  find  them,  and  view  the  order  under  consideration  as  one 
having  analogies  but,  owing  to  this  departure  from  the  usual  formation  of  so  essential  an  organ 
as  the  ovary,  no  ascertained  positive  affinities.  Under  this  impression  I  have  thought  it  better 
for  the  present  to  remove  it  from  the  series  of  dicarpellary  orders,  which  it  tends  to  break,  and 
place  it  beside  Plumbagineacece  and  Salvadoracece,  until  a  more  suitable  station  is  found  for  it. 

Geographical  Distribution.  The  seven  species  composing  this  order  are  all  of  Asiatic 
origin.  Three  are  natives  of  India  Proper,  the  other  four  from  the  Tenasserim  Provinces  and 
Eastern  Islands. 

Properties  and  Uses.    On  this  head  I  am  not  aware  that  any  thing  is  known. 

EXPLANATION  OF  PLATE  180. 


1.  Erycibe  paniculata  (Roxb.),  flowering  branch,  na- 
tural size. 

2.  An  unopened  flower-bud. 

3.  Expanded  flower. 

4.  Corolla  split  open,  showing  its  peculiar  2-cleft  lobes, 
which  are  inflexed  in  aestivation,  and  stamens  in  situ. 

5.  Anthers,  back  and  front  views. 

6.  Calyx  and  ovary  with  its  5-lobed  stigma. 

7.  Ovary  cut  vertically. 


8.  Ovary  cut  transversely. 

9.  Mature  fruit  about  the  natural  size. 

10.  A  seed  perhaps  a  little  reduced,  but,  being  taken 
from  a  dried  specimen,  that  is  uncertain. 

11.  Kernel,  testa  removed  to  show  the  corrugated 
cotyledons  and  inferior  radicle. 

12.  A  seed  cut  transversely. 

These,  with  the  exceptions  mentioned,  are  all  more 
or  less  magnified. 


CXXIV. — SALVADORACEiE. 

This  order,  if  such  it  prove  to  be,  consists  of  a  single  genus  and  two  or  three  species.  But 
though  in  structure,  apparently  the  most  simple,  it  is  not  found  to  associate  with  any  of  the  ex- 
isting monopetalous  orders.  As  regards  the  calyx  and  corolla  it  seems  to  approach  Plantago  but 
with  respect  to  the  ovary,  fruit,  and  seed,  it  is  most  remote.  As  regards  them,  it  approaches 
more  nearly  to  Plumbaginece,  but  is  still  too  distinct  to  allow  of  its  admission  into  that  order, 
this  having  no  style,  a  sessile  anatropous  ovule,  exalbuminous  seed  and  inferior  radicle,  in  all  of 
which  points  it  differs  from  Plumbago,  having,  moreover,  the  stamens  alternate  with  the  lobes 
of  the  corolla,  and  baccate  fruit.  In  my  conspectus  at  the  head  of  the  corolliflorous  sub-class 
I  placed  it,  on  account  of  its  I-celled  ovary  and  basal  ovule,  in  the  first  group,  but  mentioned 
that  I  did  not  think  its  affinities  lay  with  that  group.  I  am  still  of  the  same  opinion,  and 
therefore  place  it,  with  Erycibece,  at  the  end  of  the  series,  until  a  better  place  can  be  found 
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for  it.  Liudley,  who  was  the  first  to  view  this  as  a  distinct  order,  at  first  supposed  it  related  to 
Plumbagineacece  and  Plantagineacece,  a  view  which  has  been  adopted  by  both  Endlicher  and 
Meisner,  but  which  further  consideration  has  led  him  to  modify,  and  now  he  thinks  it  may 
possibly  be  considered  an  ally  of  Ehretiaceae  and  Verbenacece.  I  quite  agree  with  him  in  esteem- 
ing1 its  relationship  to  the  two  former  orders  remote,  and  think  that  its  suggested  relationship  to 
Verbenacece  seems  to  merit  consideration,  though  it  must  be  admitted  that  that  too  is  remote. 
For  myself  I  feel  disposed  to  look  upon  Jzimacece  as  its  nearest  relation,  from  which  it  prin- 
cipally differs  in  its  bisexual  flowers  and  one-celled  ovary ;  both  are  tetramerous ;  both  have  a 
sessile  stigma;  both  have  erect  anatropous  ovules;  both  have  baccate  fruit;  both  exalbuminous 
seed  and  inferior  radicle ;  and  both  are  fruticose  with  opposite  more  or  less  succulent  leaves. 
On  these  grounds  it  occurs  to  me  that,  had  I  now  to  go  over  the  ground  again,  I  should  feel  dis- 
posed to  place  this  order  in  the  Oleinous  group,  as  being  the  one  with  which  it  coincides  in  the 
greatest  number  of  points;  though  I  should  still  view  it  as  quite  distinct.  Lindley,  doubtfully, 
indicates  a  similar  relationship,  but  places  the  order  in  his  Echial  Alliance  next  Jasminece. 

As  Liudley  is  the  only  author  who  has  treated  of  this  order  in  detail,  and  as  his  account 
of  it  is  both  correct  and  brief,  I  shall  take  the  liberty  of  quoting  it  at  length,  for  the  benefit  of 
those  of  my  readers  who  may  not  be  so  fortunate  as  to  have  access  to  the  valuable  original 
from  whence  I  copy  it. 

Character  of  the  Order.  "Small  trees  with  the  stem  slightly  tumid  at  the  articu- 
lations. Leaves  opposite,  leathery,  entire,  very  obscurely  veined.  Flowers  minute,  in  loose 
panicles.  Calyx  inferior,  4-leaved,  minute.  Corolla  membranous,  monopetalous,  4-parted. 
Stamens  4,  connecting  the  petals  into  a  monopetalous  corolla;  anthers  round,  2-celled,  bursting 
longitudinally.  Ovary  superior,  1-celled,  with  a  single  sessile  stigma;  ovule  solitary,  erect. 
Pericarp  berried ;  1-celled,  indehiscent.  Seed  solitary,  erect.  Embryo  amygdaloid,  without 
albumen;  cotyledons  fleshy,  plano-convex,  fixed  a  little  below  their  middle  to  a  long  axis,  the 
radicle  of  which  is  inclosed  within  their  bases. 

Affinities.  "By  one  author  referred  to  Chenopods  or  Amaranths,  notwithstanding  its 
monopetalous  corolla  and  embryo  ;  by  another  to  Ardisiads,  notwithstanding  the  position  of  its 
stamens  and  the  structure  of  ovary  and  seeds.  This  plant  appears  to  be  in  reality  the  type  of  a 
quite  distinct  order,  the  true  relation  of  which  I  formerly  supposed  to  be  with  Leadworts  and 
Plantains.  With  the  latter  it  agrees  in  the  number  of  the  parts  of  its  flower,  its  membranous 
corolla,  and  simple  style ;  with  the  former  more  in  habit,  and  especially  in  the  leaves,  which 
are  mnch  like  those  of  a  Statice.  It,  however,  differs  essentially  in  its  polysepalous  calyx, 
amygdaloid  embryo,  opposite  leaves,  and  berried  pericarps.  In  habit  it  agrees  with  Galenia, 
and  this  has  probably  been  the  cause  of  its  having  found  its  way  to  Chenopods.  It  seems  how- 
ever possible,  upon  the  whole,  that  it  should  be  considered  an  ally  of  Ehretiads  or  Verbenes 
having  but  one  carpel  and  symmetrical  tetrandrous  flowers. 
The  species  are  found  in  India,  Syria,  and  North  Africa. 

'■'■Salvador a  persica,  the  Mustard-tree  of  Scripture,  as-has  been  demonstrated  by  Dr.  Royle, 
has  a  succulent  fruit  which  has  a  strong  aromatic  smell,  and  tastes  like  Garden  cress.  The  bark 
of  the  root  is  remarkably  acrid;  bruised  and  applied  to  the  skin  it  soon  raises  blisters,  for 
which  the  Natives  of  India  often  use  it.  As  a  stimulant  it  promises  to  be  a  medicine  of  con- 
siderable power.  The  leaves  of  S.  Indica  are  purgative ;  the  fruit  is  said  to  be  eatable."  The 
berries,  which  are  about  the  size  and,  when  ripe,  somewhat  resemble  a  small  red  currant,  have  a 
pungent  taste  and  the  peculiar  flavour  of  Nasturtum  or  Indian  cress,  Tropceolum  majus. 

Remarks  on  Genera  and  Species.  To  this  genus,  six  species  are  assigned  in  botanical 
works ;  S.  persica,  capitata,  biflora,  Surinamensis,  paniculata,  and  Indica.  Of  these  the  first 
constitutes  the  original  type  of  the  genus,  the  second  and  third,  so  far  as  I  can  make  out  from 
description,  do  not  belong  to  it,  the  fourth  rests  on  the  authority  of  Sprengel,  and  has  been 
referred,  by  Alph.  D.C.,  to  Weigeltia,  a  genus  of  Myrsineacece ;  and  lastly  the  5th  and  6th  seem 
to  be  the  same  or  very  nearly  allied  species.  The  first  and  last  have  long  been  confounded. 
The  first  notice  to  that  effect,  I  find  in  Racmer  and  Schultes  in  these  words,  "Planta  Roxbur- 
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ghi  alia  videtur  quam  ilia  Forskali  ex  descriptione."  Royle  afterwards  took  the  same  view 
and  called  the  one  S.  Persica,  the  other  »S'«  Indica,  but  without  giving  distinctive  characters. 
He  however,  as  I  understand  him,  calls,  perhaps  by  mistake,  the  Indian  plant  figured  by  Rox- 
burgh, S.  Persica,  and  the  Forskalian  one  *S*.  Indica.  As  I  happen,  through  the  kindness  of 
Mr.  Stocks  (who  sent  me  specimens  of  the  Western  plant  from  Scinde),  to  have  both  species 
before  me,  I  am  enabled  to  clear  up  the  doubts  and  uncertainties  which  have  so  long  hung  over 
them.  The  typical  forms  of  the  two  plants  may  be  distinguished  at  a  glance,  the  Western  or 
Persian  one  having  long  narrow  elliptico-lanceolate  leaves,  and  compact  spicato-panicled  inflores- 
cence, or,  in  other  words,  a  sessile  flowered  panicle;  while  the  Eastern  or  Indian  one,  has  broad 
ovato-oval  obtuse  leaves,  and  large  diffuse  racemoso-panicled  inflorescence,  that  is,  pedicelled 
flowers  on  the  floriferous  ramuli.  The  berries,  moreover,  of  the  Persian  plant  are  described  as 
yellow  or  black,  those  of  the  Indian  one  are  red.  I  now  have  specimens  of  the  Indian  form,  from 
both  Cambay  and  the  Circars,  and  thence  extending  South  to  within  a  few  miles  of  Cape  Comorin 
(how  far  North  it  goes  I  am  unable  to  say),  and  every  where  corresponding  with  Roxburgh's 
figure  and  description.  To  this  species,  therefore,  I  restrict  the  specific  name  Indica,  to  the 
other,  or  long  narrow  leaved  and  sessile  flowered  form,  I  assign  the  specific  name  of  Persica. 

But  I  have  a  third  nearly  intermediate  form,  also  from  Scinde,  which,  being  only  in  fruit, 
I  am  as  yet  uncertain  how  to  dispose  of.  It  has  the  broad  short  blunt  leaves  of  the  Indian 
plant,  but  the  panicles  are  much  more  compact,  and  the  pedicels  scarcely  half  the  length.  It 
seems  a  distinct  species.    The  above  species  may  be  thus  defined  : — 

Salvadora  Persica  (Linn.  Cissus  arborea,  Forsk.),  leaves  oblong,  narrow  elliptico-lanceo- 
late, succulent,  glabrous:  panicles  terminal,  compact :  flowers  sessile,  bracteate  :  bracts  caducous  : 
corolla  persistent :  fruit  .    Scinde,  Arabia,  Persia,  Egypt. 

Salvadora  Indica  (Royle?  R.  W.,  Salvadora  Persica,  Roxb.),  arboreous,  leaves  broad 
ovate-oval,  obtuse,  glabrous :  panicles  terminal  and  axillary,  diffuse ;  flowers  longish  pedicelled  : 
bracts  sub-persistent :  berry  about  twice  the  length  of  the  calyx,  red,  embraced  by  the  marcessant 
corolla. 

India,  everywhere  in  low  lying  damp  ground,  usually  near  cultivation. 

Salvadora  Stocksii  (R.  W.),  leaves  ovato-oval,  mucronate:  panicles  compact,  terminal: 
flowers  short  pedicelled :  corolla  deciduous :  fruit  three  or  four  times  the  length  of  the 
persistent  calyx. 

Scinde,  Stocks.  I  consider  this  a  perfectly  distinct  species,  as  shown  by  the  deciduous 
corolla,  large  size  of  the  fruit,  and  compact  form  of  the  panicles.  In  these  definitions  I  have 
limited  myself  to  the  characters  simply  required  to  distinguish  one  species  from  the  other.  Of 
the  two  last  I  shall  give  figures  in  the  Icones. 

EXPLANATION  OF  PLATE  181. 


1.  Salvadora  Indica  (R.  W.),  flowering  branch,  natu- 
ral size. 

2.  Portion  of  a  raceme  with  2  flowers. 

3.  A  detached  flower. 

4.  Corolla  split  open,  showing  the  attachment  of  the 
stamens  and  a  small  gland-like  scale  (abortive  stamens  ?) 
between  each  pair. 

5.  Anthers  back  and  front  view. 

6.  Calyx  and  ovary,  the  latter  some  days  after  fertili- 
zation. 


7.  Calyx  cut  vertically,  showing  the  solitary  ovule. 

8.  A  ripe  berry. 

9.  10.  The  same  cut  vertically  and  across,  showing 
the  seed  aborted. 

11.  The  aborted  seed. 

12.  A  fertile  fruit  cut  transversely,  showing  the  seed 
filling  the  whole  cavity. 

13.  Cut  vertically. 

14.  A  single  seed,  lobe  and  radicle. 
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POSTSCRIPT  TO  ASCLEPIADEJE. 

An  unlocked  for  occurrence  caused  some  of  the  preceding  articles  to  be  written  more  hurriedly  than 
was  quite  consistent  with  careful  study  of  the  subjects  to  which  they  refer.  Asclepiadese  was  one  of  these. 
Owing  to  that  circumstance  I  was  at  the  time  of  writing  prevented  satisfying  myself  of  the  accuracy  of  some 
former  observations,  regarding  which  I  felt  somewhat  doubtful.  Since  the  article  passed  through  the  press 
I  have  been  permitted  to  return  to  the  subject,  and  now  think  it  advisable  to  add  a  brief  Postscript  appertaining 
to  the  tribe  Periplocea. 

The  investigation  of  the  pollen  of  the  members  of  this  tribe  is  by  far  the  most  difficult  of  the  order,  but 
fortunately,  an  exact  knowledge  of  this  part  of  the  organization  does  not  seem  so  indispensable  to  the  discri- 
mination of  its  genera,  as  in  the  other  tribes.  In  some  of  the  genera  I  find  the  pollen  loose  and  granular, 
even  in  the  anther  of  the  flower-bud,  in  others  it  is  coherent  in  the  anther  but,  about  the  time  of  expansion 
of  the  flower  when  the  anther  cells  open,  it  loses  its  cohesion  and  becomes  attached  to  the  corpuscule  in  a 
loose  granular  form ;  while  in  others,  as  Hemidesmus  and  Brachylepis  it  still  presents  the  form  of  masses  after 
they  have  left  the  anther  cell.  The  circumstance  of  so  many  presenting  granular  pollen  after  the  expansion 
of  the  flower,  combined  with  the  difficulty  of  examining  it  in  the  early  stages  of  the  flower-bud,  lead  me  to 
the  conclusion  that  an  exact  knowledge  of  this  part  of  the  organization  is  less  necessary  in  the  limitation  of 
the  genera  of  this  tribe  than  in  those  of  the  others.  I  have  not  a  genuine  species  of  Periploca  to  examine 
to  ascertain  how  it  is  in  that  genus,  but  infer,  from  the  circumstance  of  Decaisne  having  transferred  one  of 
my  Streptocaulons  to  it,  that  it  is  the  same  in  both.  Finlaysonia  I  have  examined,  but  scarcely  feel  satisfied 
with  the  result,  as  regards  the  pollen,  but  in  all  other  points  it  comes  so  near  my  Strcptocaulon  that  I  now 
suspect  the  latter  ought  to  be  reduced  and  its  species  referred  to  the  former  genus. 

As  already  remarked,  Decaisne,  following  Falconer,  however,  has  transferred  one  of  my  species  of  Slrcpto- 
caulon  to  Periploca.  To  this  transfer  I,  with  all  defference,  beg  leave  to  demur,  unless  they  take  the  rest  along 
with  it,  and  at  once  reduce  my  genus.  To  this  I  should  not  object,  as  I  now  think  the  two  genera  too  nearly 
allied.  Strcptocaulon  was,  in  the  first  instance,  constituted  to  receive  a  number  of  Asiatic  plants  only  differino- 
from  Periploca  in  having  glabrous  anthers  ;  those  of  Periploca  being  surmounted  by  a  dense  tuft  of  hair.  The 
genus  therefore  essentially  rests  on  these  two  circumstances — Asiatic  origin  and  glabrous  anthers — Periploca 
claiming  European  or  African  origin,  and  having  hairy  anthers. 

These  characters  I  do  not  now  think  entitled  to  generic  value,  and  believe  that  the  species  of  both  genera 
might  all  be  associated  under  one  (with  the  aid  of  a  section),  but  so  long  as  Streplocavlon  retains  a  place 
in  the  botanical  system,  I  hold  that  S.  calophyllum  must  remain  with  it,  at  all  events,  cannot  be  transferred 
to  Periploca,  as  its  admission  into  that  genus  breaks  down  the  only  characters  by  which  the  two  are  kept  dis- 
tinct, being  an  Asiatic  plant  and  having  glabrous  anthers. 

I  regret  not  having  a  specimen  of  Periploca  graca,  the  type  of  the  genus,  with  which  to  illustrate  my  posi- 
tion by  giving  a  figure  of  it  side  by  side  with  Slrept.  calophyllum,  to  show  by  contrast  the  difference,  but  to 
compensate  as  far  as  I  can,  I  give,  in  an  additional  plate,  generic  analyses  of  that  plant  and  of  two  species  of 
Streplocaulon,  examined  by  Decaisne  and  retained  by  him  in  that  genus,  which  will  show  that  there  is  no 
difference  between  them  and  the  excluded  one ;  and  in  lieu  of  original  dissections,  I  copy  some  parts  of  Lamark's 
analysis  of  P.  graca. 

Having  still  some  room  left,  I  have,  in  the  hope  of  rendering  that  supplementary  plate  more  useful, 
introduced  dissections  of  some  other  genera  of  this  tribe.  These  are  all  more  or  less  perfect,  but  rather  too 
crowded,  being  anxious  to  illustrate  as  many  genera  as  I  could  within  the  small  space  at  my  disposal.  The 
subjects  introduced  into  that  plate  are:  three  species  of  Streplocaulon,  Periploca  grcccu,  Finlaysonia,  Brachylepis, 
Decalepis,  Cryplolepis,  and  Cryptostegia.  Hemidesmus,  Brachylepis,  and  Decalepis  are  all  nearly  allied  genera ; 
Cryptostegia  and  Cryptolepis  are  also  very  nearly  allied;  while  Streptocaulon,  Finlaysonia,  and  Periploca  are  so 
much  alike  that  it  is  now  my  belief  they  might  be  advantageously  united. 

EXPLANATION  OF  PLATE  182  or  155  c. 

1.  Streptocaulon  calophyllum.    (R.  W.)  6.  Decalepis  Ilamiltonii.    (W.  &  A.) 

2.    tomentosum.    (R.  VV.)  7.  Brachylepis  nervosa.    (W.  &  A.) 

3.    extensum.    (R.  W.)  f\  Cryptolepis  Buchanani.    (R.  B.) 

4.  Periploca  graeca.    (Linn.)  9.  Cryptostegia  grandiflora.    (R.  B.) 

5.  Finlaysonia  obovata.  (Wall.) 


End  of  Second  Volume. 
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